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ENGINEERING NEWS. 


THE Aqueduct Commissioners have decided to 
build the Quaker Bridge Dam at a cost estimated by 
Chief Engineer Church at about $6,741,000 for all ex- 
penses, including land, railroad bridges and roads. 

The usual protests were filed against the dam by 
Messrs. Potter, Webb, et al. But as the majority 
report of the Commission—including in itsown ranks 
such engineers as Gen. Newton and Oliver W. Barnes 
—was based solely upon the favorable reports of 
expert engineers, backed by Chief Engineer Church, 
we can conclude that the question of the construction 
of this dam is now settled. 

Notwithstanding the objections of some of the city 
papers to the exclusion of the public and reporters 
from the discussions of the proposed plans, we think 
the Commission did well. We have had quiteenough 
ofthe windy protests of citizen “‘engineers”’ and hired 
“experts” who were ignorant of the values upon 
which conclusions should be based and, at times, of 
the engineering principles involved. The only way 
to solve a question as important us this was to call 
upon the best engineering talent the country could 
afford and abide by their decision; and this the Com- 
mission has done. The responsibility rests, as it 
should, upon the heads of men of recognized merit 
and experience, who have a hard-earned reputation 
at stake. 


——--« 


IN the last issue we gave some notes of progress on 
the New Croton Aqueduct, and now supplement them 
with others. The heading excavation on Section A 
was completed Feb. 3, this is the first completed rock 
section on the Aqueduct, and begins at Shaft 24, near 
the Harlem River, and extends to a point 3700 feet 
north of Shaft 22. 

Shaft sinking was commenced on this section on 
Jan. 15, 1885; the heading on Shaft 23 was turned on 
April 19, and at Shaft 22, April 30. The headings be- 
tween Shafts 22 and 23 met in June, 1886. The 
average progress in headings on this section, for the 
last ten months, has been 218 feet per month; the 
greatest progress in onemonth was 275 feet in June, 
1886 (Shaft 23). 

This section is in Heman Clarks contract, sublet 
to Rodgers & Farrell, and under the immediate 
supervision of Mr. E. J. Farrell. Besides the rock 
excavation, 6,700 lineal feet of masonry have been 
completed, and the contract which was to have been 
completed eight months from present date will be, 
at the present rate of progress, finished in from four 
to five months. In making the progress noted above, 
Rand drills were at first used exclusively; but in 
August, 1885, Ingersoll drills were adopted in half of 
the section, and, during the past year, over the whole 
section. 


—-—-¢ 


Bradstreet’s publishes its usual careful summary 
of the strike situation, showing that nearly 90,000 
men have gone on strike since January 1, 1887, in 
some sixty new strikes, besides eight which held 
over from 1886, including 40,000 in New York City. 
The exact figures are 87,900 against 47,200 a year ago. 
There are in addition 16,270 thrown out of work by 
the strikes. Rather more than half of the strikes 
have more or less success. 
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Bradstreet’s also gives the earliest table yet pub- 
lished as to the coal out-put—one of the most unfail- 
ing signs of good or bad times—showing that for the 
first time in three years, there was, last year, a 
vigorous growth in coal consumption, about 11 per 
cent. The increase is almost wholly in bituminous, 
the consumption of which has nearly doubled since 
1880. The total figures for last year are easily 
remembered, 100 millions (101.014) of tons, 1¢ (34.8) 
anthracite and %, (66.2) bituminous. 


> 


THE completed records of the American Iron and 
Steel Association tell a similar story, but in a much 
more striking way. For three years we have been 
declining in pig-iron output, and for six years nearly 
standing still, but last year we started in with the 
astonishing spurt of a 40 per cent. increase (4.53 
million net tons to 6.37). The Bulletin notes that 
while it seems incredible that such progress could 
ever have been paralleled in this or any other 
country it has been once, in 1880, when the growth 
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from 1879 was from 3.07 to 4.30 million tons, or nearly 
40 per cent. It will be contrary to all precedent if 
such a sudden advance as that of last year is not 
followed by still further advance for a year or two 
at least, but doubtful things are always uncertain. 


* 


ALL the signs for railroad construction, and for 
every other kind of engineering work, correspond to 
this outlook of what we may call the foundation in- 
dustries. New projects in the West and South are 
announced almost every day, and the chances are 
good that in those regions more miles will be built 
than ever before in any one year. In the Pacific and 
Eastern States the activity is less notable, but much 
will be built, and a pleasing feature of the situation 
is that comparatively few of the projects are of the 
wild-cat character, and a very large proportion of 
them under the auspices of sound companies who 
presumably know what they are about. 
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AN extraordinary new discovery in the steel line is 
announced from Louisville, Ky., the invention of a 
‘young blacksmith ’’ who has, as usual, been ex- 
perimenting for years’ and who “‘claims”’ that his 
process requires ‘‘ no expense or skilled labor,’ which 
makes it a very extraordinary one. ‘ A penknife 
tempered by the process, ‘‘we are told,’ cut the 
stem of a steel key readily, and with the same blade 
the inventor shaved the hairs on his arm.” 

At a guess we should suggest that the “ member 
of the staff ’’ of the Courier-Journal, who vouches 
for all this, has embellished this incident somewhat 
by reversing the order of time in which the shaving 
and key-cutting was done. 


* anne 


WE give a fuller detail of the exceptionally rapid 
tunnel-driving at Shaft 15 (not Shaft 5, as noted last 
week) of the New Croton Aqueduct, referred to in 
last issue. From 1 A. M. January 3rd, to 1 A. M. 
February Ist, the total distance driven in both head- 
ings was, from careful measurement, 614 lineal feet, 
the data being as follows: 


North heading - - - - 288 lin. ft. 
South heading - - - - sm CCS 
No. of shift in N. H. at 2 Ce ae 
= Sea <<. « oS 
No. of shift fired inN.H. - - 4 “ 
23 * . “Sc 3 - 49“ 
No. of No. 13 Rand slugger drills used N. H. 2 
“ , = - ” “ fe 3 
No. of days worked in N.H. - - - - 2% 
“oe “ “SH. ee ae 25 
Average feet perday driven inN.H. - - 11.74 
ia ie " ‘a << 13.00 
No. of muckers employed in each shift - - 8 


The section of the heading is 8x16 feet, running 
31¢ to 384 cubic yards to the lineal foot. The rock is 
gneiss, about as hard as any met with on the tun- 
nel; but for 15 feet in one heading a seam of pure 
quartz caused considerable delay. The explosive 
used was Rackarock, made by the Rendrock Powder 
Co., though dynamite was used in a few center 
cuts. This work was under the immediate super- 
vision of Mr. WM. M. HALL, engineer for the whole 
of Messrs. O’BRIEN & CLARK’s on the Aqueduct, 
who was ably seconded by MR. JOHN BARRON, the 
foreman at Shaft 15. A noteworthy point is the fact 
that the same “slugger” drills used in making this 
progress have been continuously at work from 11¢ 
to 2 years; which, under the severe wear and tear of 
tunnel work, reflects credit upon that type of ma- 
chine. 

A report just comes in to us from Shaft 19 North, 
on the same contract as above, that a progress of 
309 lineal feet of heading has been driven in thirty 
working days. This heading was also 8x16 feet, but 
it was timbered in 3-piece sets, making the rock out. 
put average 5!¢ cubic yards per lineal feet. The 
rock was good, solid gneiss and the drills of the 
“Slugger ”’ type. 





+ 


THE great pyramid has 85,000,000 cubic feet, the great 
wali of China 6,350,000,000 cubic feet. An enginéer in 
Seward’s party there some years ago gave it as his 
opinion that the cost of this wall, figuring labor at the 
same rate, would more than equal that of all the 100,000 
miles of railroad in the United States, The material 
it contains would build a wall 6 feet high and 2 feet 
thick right straight around the globe. Yet this was 
done in only twenty years without a trace of debt or 


bond. It is the greatest individual labor the world has 
ever known. 
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THCHNICAL NOTES. 


MAGNESIAN CEMENTS.—The Annales des Ponts et 
Chaussees (1885, p. 845), describes the bad results aris- 
ing from the useof Campbon cement, which contains 
from 16 to 28 per cent. of magnesia. Its use in 
bridges and arches has proven disastrous, owing to 
the swelling of this cement, and consequent cracking 
and bulging of the masonry. Experiments made by 
mixing calcined magnesia with, pure cement show 
this swelling under water in proportion to the mag 
nesia used. 

+ 

THE entire framework for the main building of 
the American Exhibition, being erected in 
London, will be made of steel rails of the ordinary 
railway type. Two of these bolted back to back 
make a strong and quite ornamental column. The 
only castings required are at base and top; this 
frame will be covered with glass and corrugated 
iron. Rapidity of construction and cheapness are 
the great advantages, and the material is uninjured 
and marketable when the building is torn down. 


now 


> 
It is now proposed to prove the Great Pyramid of 
Gizeh with the diamond drill, in a search for un 
known chambers and hidden treasure. To per 
chance stir up the bones of a lost Pharoah with s, 
recent an invention is a the 
with a vengeance. 


mingling of ages 
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THE Russian Minister of Construction recom- 
mends the expenditure of about 226,000,000 per an- 
num for the next two years in railway building. The 
Central Asian railways, recently completed, have 
already vastly increased the importation of merchan- 
dise to Persia, Khiva Bakhara and Turkestan. From 
Nischin-Noogorod to Khiva or Bokhara (1,200 miles in 
air-line) the freight charge is about two cents per 
pound, partly by rail and partly by steamer. 


oe 


THE new French explosive ‘“‘ melinite”’ is causing 
trouble among the designers of war-ships. If it 
really possesses all the powers of destruction as 
cribed to it, the bottom of a shipshould be as heavily 
armored as the portion above the water-line; and 
simple arming at the water-line and over the fight- 
ing portion only will be of little avail, owing to the 
terribleeffect of a single shell bursting inside the ship. 
A shell of this compound would also settle a torpedo 
boat with one hit; in fact, in the light of this new 
invention, the ‘necessities of the to-morrow” 
are now calling for serious consideration on the part 
of naval architects. Of a still later invention in 
this line La France Armee says the best thing to do 
would be ‘“‘to burn the receipt and kill the inventor.” 


+ 


Signals for Tunnel and Mine Surveys. 
By J. Gretzmacher, 
Burg und Hiittenwesen. 


Ocesterreischische  Zeit-Schrift 
Vol, XXXIV, p, 326, 1886. 

In mine surveys it is not advisable to em- 
ploy candle-flames as angular objects for 
lines that are less than 30 to 40 fathoms in 
length. It is best in such a caseto sight a 
plumb-line suspended from the angular 
point. This will appear as a black line on a 
light ground, if a clean sheet of paper soaked 
in oil is held behind it and illuminated by a 
candle. 

It is found, however, that exact pointing 
eannot be effected by this method in the case 
of very short lines. Both the vertical wire of 
the telescope and the plumb-line appearing as 
black lines, it is impossible to halve the 
plumb-line with precision. The author ad- 
vocates, therefore, for surveys where great 
accuracy is required, the employment as a 
signal of a plate of sheet-iron suspended from 
the plumb-line, In this plate three cireular 
or square holes are bored in the longitudinal 
axis of the plumb-line. The plate to be about 
8 inches in diameter, and the holes 0.4, 0.4 and 
0.07-inch in diameter, one of the larger aper- 
tures being covered with a piece of ground 
glass. For very short distances, the flame of 
an ordinary mining lampis held behind the 
small aperture; for greater distances, the 
larger aperture covered with ground glass is 
used; while for still greater distances the 


ground glass is dispensed with.—Foreign Ab- 
stracts, Inst, C. E, 
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Metallic Railway Track, 


Translated for ENGINEERING NEws. 


BY E. E, RUSSELL TRATMAN. 
(Concluded from page 88). 

Heindl. (Figs. 48, 49).—This type, invented by M. 
Heindl, chief engineer of the Austrian State Rail- 
roads, is derived from the Berg & Marche type, and 
is notable for the fact that in it economy has been 
sacrificed for stability, the tie being very heavy. It 
is in use on the Bavarian State Railroads, the Aus- 
trian State Railroads, and in the Arlberg tunnel ; 
the illustration shows the form used in Austria. 
This tie is 7.87 feet long, .38-foot high, .85-foot wide 
at the bottom and .5-foot wide on the upper table, 
which has a uniform thickness of .4inch; the 
weight is 158.4 pounds. The rail is given the re- 
quired cant by a bearing plate; both rail and plate 
being fastened to the tie by cramps passing through 
slots in the plate and gripping the plate and the 
flange ofthe rail. An objection tothis tie is the 
complicated nature of the attachments, which are 
composed of several heavy pieces; weighing 15.4 
pounds to each tie. 

Post, (Figs. 50, 51, 52).—M. Post, chief engineer of 
the Netherlands State Railroads, has designed a tie, 
derived from the Berg & Marche type but having 
the angles round and the lower edges strengthened 
by ribs. The characteristic of this system is the 
method adopted to give the rail the required cant of 
lin 20. M. Post had observed that curving or bend- 
ing the tie gave the ballast a tendency to work out, 
and sought to get rid of this trouble, not only by 
closing the ends of the ties but also by avoiding 
curving or bending. A specials arrangement of roll- 
ing-trains at the Hirde works, which manufacture 
this tie, has allowed an irregular profile to be given 
to the tie with a varying thickness ; thus obtaining, 
by other means, the effect of the Hisch-Lichtham- 
mer method, but with this advantage, that it avoids 
weakening the upper table at the rail seat and gives 
a maximum thickness at this point; the thickness 
of the top being from .%inch to .28-inchin the 
middle, and .36-inch under the flange of the rail. 
The tie is from 8.36 feet to 8.52 feet long, .52-foot 
wide on top and .70-foot wide at the bottom, and 
varies in height from .21 to .27-foot. It weighs 110 
pounds. The rail is secured by a clamp and a bolt 
having a square eccentric shoulder, so that it is easy 
to vary the gauge slightly by the position of the 
bolt in the holes in the tie. There are now 70,000 of 
these ties in use on the Netherlands State Railroads 
and from 25,000 to 30,000 new ones are to be laid. 

The remaining types to be described are of too re- 
cent invention to be spoken of in the light of experi- 
ence, but deserve notice, nevertheless, because they 
denote the spreading of a movement in favor of 
metal ties in France, and because their inventors 
have sought new forms, discarding the usual in- 
verted trough section. 

Eastern Railroad of France.—(Fig. 53).—The 
Eastern R. R. Co. has made trials of a tie of Y-sec- 
tion with the upper part of the legs thickened ; to 
prevent lateral movement the ends are bent down- 
ward, The rail rests on a block of compressed wood, 
and the legs of the Y are cut away to admit the 
flange of the rail; this is an objection to the sys- 
tem, the arrangement cutting away a portion of the 
metal at the part subjected to the greatest strain, 
that is to say it reduces the value of the moment of 
inertia. The interposition of the wood block is also 
an objection and does not seem to be indispensable 
considering the already known satisfactory methods 
of attachment. The tie weighs about 158 pounds, 

Sévérae*, (Fig. 54).—The Northern R. R. Co. 
(France) has tried M. Sévérac’s tie, which consists 
of an / beam, to the lower flange of which is 
riveted a plate three times the width of the flange ; 
this plate is turned up vertically at the ends to pre- 
vent lateral movement. The rail rests on a chair 
rivéted to the upper flange, the chair having two jaws 
to hold the flange of the rail; the rail is secured by a 
key driven between one of these jaws and the rail. 
The tie weighs about 125 pounds, and is entirely 
bedded in the ballast. 

Bernard. (Fig. 55).—M. Bernard, chief engineer of 
the Northern R. R. has designed a tie which is in 


*ENGINEERING News, January ist, (p p.9 and 16) re- 
sorted: an order for 10,000 of these ties given to the 
Jorthern & Eastern Co, at $2.52 each, by the Northern 
R. R. Co. TRANSLATOR. 
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use on the Luxembourg line in Belgium ; it consists 
of two vertical channel bars, fastened together for 
about two-fifths of their length by a plate which 
forms a base. On the upper part is placed a chair 
resting on both channels, the rail being secured to 
the chair by clamps which are fastened by the 
same bolts which fasten the chair to the channels. 
The ends of the tie are closed. Its weight is 215 
pounds, but as it gives the rail two points of sup- 


—_— 
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suspended joint, weighs only 289 pounds. The ties 
have given good results so far. 
Appendix. 

Ballast.—The quality of the ballast is a matter of 
some importance. In England,trials were made with 
the Macdonnel track tocompare the merits of broken 
stone and gravel ballast with results, in favor of the 
former. With the Webb tie a ballast has been used 
composed of slag and furnace cinder, it keeps to- 
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Figs. 48, 49.—Heindl. 





Fig. 50,—Post (Section at Joint.) 











Fig. 55—Bernard, 


port, about 11 inches apart, the number of ties per 
rail may be reduced. 


Pawlet and Lavatlette. (Figs. 56, 57).—The tie in- 
vented by M. M. Paullet and Lavalette has been put 
down between Tours and Niort, on the French State 
Railroads. The ties are composed of two angle irons 
placed back to back, between which are riveted cast- 
iron chairs to hold the double-headed rails. They 
are of two forms, single and double; in the former 
the angle irons are double for the whole length of 
the tie; but the latter form a square frame, each 
side of which consists of one angle iron, except at 
the rail bearing where the the adjoining angle irons 
are fastened together. The single ties weigh 165 
pounds, and the double ties 299 pounds; the joint 
tie, that is the frame in the middle of which is the 





Fig. 51—Post (Section at A. A. Fig. 52.) 


Fig. 52.--Post (Longitudinal Section.) 





Fig. 54.—Severac. 


gether well but ought to be given up, since in 3 years 
ties weighing 180 lbs.lost 40 lbs.by oxidization caused 
by the action of damp on the ballast which contained 
considerable sulphur. In Belgium, broken stone is 
used with slag from the blast furnaces, broken to 
pass through a 2-inch ring; formerly the finer part 
was spread over the surface but as it caused dust to 
be raised by passing trains its use was abandoned. 
M. Jungbecker states that the best ballast is stone 
broken to pass through a 14-inch or 1%-inch ring; 
coarse gravel and rounded pebbles of sandstone or 
quartz are also good, but shaley or clayey material 
should never be used. The primary condition for 
all metallic substructure isa well drained and dry 
ballast, on the German railroads it is prescribed that 
the frost should not reach the water level, and it is 
therefore necessary to have a perfectly permeable 
ballast and to place the level of the flow of water 
as low as possible. In Holland, quarry sand is 
much used, river sand being too fine, but preference 
is everywhere given to broken stone and blast fur- 
nace slag. 


Joints.—With metal track efficient joints are in- 
dispensable. In Germany much importance is at- 
tached to this point, the splice bars are long and 
strong, and sometimes embrace nearly the whole of 
the rail, while others embrace the rail (on the out- 
side of the track) to the top of the head. joints 
prevent shocks and consequently increase the life- 
time of the metal; and it is easy now to set aside 
ample amounts for this purpose,the number of joiu3s 
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per mile being reduced by the use of rails 36 feet 
long. While in Germany heavy angle bars are used 
weighing 44 pounds per pair, in France the ordinary 
bars do not exceed 22 pounds per pair. 

Closing the Ends of Ties.—Wherever ties have 
been used with the ends open, distortion of the 
alignment and disturbing of the ballast has been 
observed ; by closing the end the ballast is retained 
in the hollow of the tie and sustains the stability of 
the track. The tendency to lateral displacement is 
counteracted, therefore, not only by the friction of 
the sides of the tie on the ballast, but also, and espe- 
cially, by the friction, on the lower bed, of the core 
of ballast which forms the body of the tie. This 
closing also preserves the ballasting; when the load 
comes upon a tie it bends directly under the rail, 
compresses the ballast and tends to expel it, it can- 
not escape longitudinally on account of the sides, it 
therefore escapes endways and the track sags; with 
a closed tie, on the contrary, the track is firm, and 
when a tie is taken up after having beenin use for 








Fig. 56, 57.—Paullet and Lavallette. 


some time; it is found to be filled with a compact 
mass of ballast that really supports the track. Mr. 
Livesey has experienced the absolute necessity of 
closing the ties when bad ballasting material is used. 
He laid tracks in the Argentine Republic on a bal. 
last that was nothing but earth. The summer rains 
flood the ground and tracks laid on wooden or open 
metal ties were washed away; with closed metal 
ties a compact mass of earth formed on the inside 
which the floods did not wash out and which, sus- 
taining the track, enabled the line to be operated 
without accident. Different methods of closing are 
employed, riveting an angle iron at the ends, cutting 
the angles while cold and afterwards bending down 
the end, or better still, the method adopted by M. 
Post, of stamping the end down while hot, this is 
the most perfect manner and is not more expensive. 

Remarks.—The opinions here presented are ex- 
pressed by different engineers on the types of cross 
ties with which they have had experience and will 
show the advantages of this form of track. 


M. Demoly, engineer of track of the Algerian Rail- 
roads stated in 1881 the following advantages of the 
Vautherin type: absolute freedom from oxidization 
when the ties are treated with coal tar; good sta- 
bility when placed in suitable ballast; not liable to 
deformation ; long life when laid with proper con- 
ditions of road bed and ballast, they should last on 
lines with small traffic at least twice as long as the 
best wood ties. M. de Maziéres, engineer of the same 
railroads, stated in 1885 the results of the 18 years 
trial with these ties on the line from Algiers to Oran ; 
they behaved well in the track, did not oxidise nor 
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weaken, and the few replacements required were 
due to the loads sustained and not to the time ; these 
ties cost less for maintenance than wood ties, but 
they require frequent packing up of the ballast and 
supervision of the attachments, these disadvan- 
tages disappear entirely after the third year. The 
ties on these lines are not closed at the ends 
and this is an inconvenience as regards stability on 
sharp curves. With regard to this open form of tie, 
M. Mayer, of Berlin, stated in 1884 that wood ties 
were far preferable to metal ties to resist lateral 
movements because they are more compact and 
therefore less sensitive to shocks, their ends present 
a large resisting area to the ballast in which they 
are entirely bedded, and their coefficient of friction 
is higher, not only becanse wood is less smooth than 
metal, but also because the projections of the ballast 
penetrate more or less into the wood, which they 
cannot do into metal. Now, however, all or nearly 
all types of cross ties have the ends closed, and M. 
Post has given as his opinion that this closing has 
added to their security and reduced the maintenance ; 
the tie being open, the friction of the sides alone re- 
sists lateral displacement, but when closed the in- 
terior mass of ballast must slide over that on which 
it rests, so that the coefficient is much higher. Mr, 
Webb, in order to still further increase this coeffi- 
cient of friction, treats his ties while hot in coal tar 
and sand,thus protecting them from oxidisation and 
giving arough surface. Oxidisation is only experi- 
enced to any extent while the ties are stored at the 
depots, when in the track they do not oxidise any 
more than the rails; they do not deteriorate then by 
physical causes. Mr. Walter Browne, M. I. C. E., 
reports that the ties that have been down for 25 
years on the Bristol & Exeter R. R. are in as good 
condition now as when they were laid. 

Wood ties, however, have a verv variable life, av- 
eraging 15 years. M. Funk, of Cologne, gives the 
following figures in an article published in 1880: 
oak, injected with sulphate of zinc, 19.5 years, not 
injected, 13.6 years; red or white pine, 12 and 6.1 
years respectively. M. Henri Mathieu gives the 
following average results: oak, in its natural condi- 
tion, 14 years, creosoted, 18 years; beech, creosoted, 
9 years; pine (from the Landes), creosoted, 12, in- 
jected with sulphate of copper, 10 years. On the Al- 
gerian railroads, where about 90,000 ties have been 
laid on a line including curves of 1,640 feet radius 
and grades of about 1.66 per cent. (1 in 60) the metal 
ties that have been in use for 18 years are in good con- 
dition and likely to last 15 or20 years more ; in17 years 
the total replaced was not 4 per cent. M. Post states 
that on a stretch of line between Paris and Bondy, 
about 13 miles, where the wood ties had been fitted 
with base plates for the rails, 20 per cent. of the ties 
were replaced during 12 years. The average life of 
the metal tie is much greater than that of wood. 


The value of the old metal cross tie is much 
higher than that of the worn-out wood tie; the 
maintenance expenses of metal ties, too, decrease 
after the third year, while they increase constantly 
with the age of wooden ties. With a mild steel tie 
and good fastenings the track is much more secure 
than with wood ties; the track can neither get out 
of line nor spread, as it does with wood ties when 
the constant vibration and rotting have caused the 
spikes or clamps to work loose. Some German engi- 
neers, attributing the frequent breaking of rails in 
winter, when laid on wood ties, to the hard road bed 
caused by the freezing of a damp ballast, have given 
the opinion that there is nothing of this kind to fear 
with metal ties, there being sufficient elasticity in 
the upper table. 

Experience has shown that after derailment acci- 
dents, track with metal ties can be more rapidly re- 
stored than that on wood ties; bent ties can very 
easily be put in shape and can be used again, while 
wood ties are usually rendered useless. This opinion 
has been confirmed by M. Boucher, chief engineer of 
the Northern R. R., and M. Garet, chief engineer of 
the Paris, Lyons & Mediterranean R.R. Ties do 
not break as frequently as might be supposed; M. 
Jungbecker states that on the Berg & Marche R. R. 
172 ties broke, out of 273,000; they generally occur 
when first laid; this company now requires a guar- 
antee for two years from the contractors. 


The report of the tenth technical assembly of the 
Administration of the German Railroad Union, 
July, 1884, states that the use of metal track is still 
in the experimental stage, but that in some points 
there is no doubt of its superiority ; with any system, 
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longitudinals or cross ties, safety of operation is se- 
cured, but it is difficult to name a preference for any 
one track; it appears, however, that cross ties of 
suitable section, of sufficient length, and buried in 
the ballast would satisfy all requirements. There is 
not yet sufficient experience to warrant fixing stan- 
dard dimensions and weight for cross ties or long- 
titudinals, nor for the weight of rails and modes of 
fastenings. The method of attachment by bolts is 
more usual than that by kevs or cotters. Curving 
or bending ties in order to give the rails the neces- 
sary cant does not cause trouble when the ties are 
made of sufficient strength. . Rusting has no detri- 
mental effect when the metal ties are placed in the 
ordinary way and on a well drained bed. The best 
joints would appear to be those made with keys and 
clamps or with bolts and joint plates; the adminis- 
tration has experienced that several forms of fasten- 
ings have considerably enlarged the holes in the 
ties. In order to drain tracks with longitudinals, it 
is necessary in addition to the use of non-earthy bal- 
last, to contruct special drainage works; culverts, 
drains, etc ; the general type of section of ballasting 
is from 9.84 to 11.5 feet wide, and from .82 to 1.64 feet 
thick. The following dimensions for cross ties are 


recommended, length, 8.2 feet; height, over 2.4 
inches; and a minimum thickness of .40-inch. 
Comparative Cost. 
dae a. ei ; 
Description of Track. | per Remarks, 
2 Yard m 
HOLLAND. 3 
Track with 68-pound 
steel rails on oak 


ties, treated with an 


injection of chloride Steel rails, per ton $25.66 


Ot Zinc.....-......+-.-]| 2.88 |Fastenings, “ 43.79 
Track with 78-pound 

steel rails on the 

same ties...........-.] 3-07 [Same price for rails. 
Track with 78-pound 

steel rails on iron Steel rails, per ton.. $25.66 

ties with riveted Ties. per ton.. 34.17 

chairs ..-.. «...-. +++] 3.84 |Pastenings, per ton 106.70 

ENGLAND. 

Track with 84-pound 

double-headed steel 

rails in cast-iron Steel rails, perton.. $24.67 

ehairs on wooden Chairs, per ton,..... 18.06 

OR i ncndncaeitanne den PP choad daduss sabe ot 97 
Track with same rails 

on metal ties on the 

Webb system......... $29.57 


4.65 [Steel ties, per ton. 


The above table gives the comparative first cost; 
the prices being those paid at the end of 1884. 


I 


Municipal Engineering; Paper No. 4." 


PHILADELPHIA, PA. 


(Continued from page 90.) 


Water Department. 


Valwes.—The style of gate or valve in use is shown 
in Plate 17. All sizes are of the same style, and are 
made by the Department. For very large mains 
trial is about to be made of a rotary valve designed 
by a former draughtsman of the Department. The 
valve boxes are all of wood. 

Fire Hydrant.—The hydrant now being put in is 
shown in Plate 18 in section, and in Plate 19 in per- 
spective. Besides the two and three nozzle forms 
shown, a single nozzle is also made, but as yet little 
used. The three nozzle is used generally in business 
quarters, and the two nozzle in residence portions. 
All three forms have 6inch connection with the 
main. In the principal business sections it is the 
present rule to place two at each intersection of wide 
streets, on diagonally opposite corners. In the resi- 
dence portions one is allowed in each square, being 
usually placed at the highest or lowest points of the 
pipe. There were on January 1, 1886, 6,194 fire hy- 
drants in the city, nearly all being of the old style 
(not shown) which has a plain cylindrical case with 
alidontop. The valve is worked by hand, (with- 
out a wrench) and people are supposed to be kept 
from using them unlawfully by the warning on the 
cover: ‘Five dollars penalty for using this plug.” 
The new hydrant cannot be used without a special 
wrench. 

Many of the old fire hydrants have 4-inch connec- 


*Copyrighted by the Engineering News Publishing 
Co., 1886, 








104 


tions with the street pipes, and some of the latter to 
which hydrants are connected are only 3 inches. 

Service Pipes.—Tapping supply mains for house 
connections is done by the Letzkus machine (of 
Pittsburg) and the Payne (of Titusville). The cor- 
poration stop and ferrule shown in Plate 20 is 
used. For its introduction and the permit a charge 
of $2.25 is made. The service pipes are generally of 
lead ; in any case ‘‘5 feet of lead pipe of not more 
than \ of an inch in diameter larger than the fer- 
rule must be laid between the ferrule and any iron 
or other larger pipe used to supply the premises.” 

The size of the ferrule is regulated by the amount 
of water rents, as follows: 

A \-inch ferrule for water rent under $15. 

A %-inch ferrule for water rent over $15 and under 

$25. 
A -inch ferrule for water rent over $25 and under 
$40. 
A 1-inch ferrule for water rent over $40. 


‘‘Over every stop-cock * * * * there shall be left 
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Plate 18—Fire Hydrants; Section. 


an opening of at least 3 inches square, which shall 
be walled up with brick or stone, amd seeurely 
covered with an iron box and an iron top or eover- 
ing, of pattern to be approved by the Chief Engineer, 
* * * * which covering, if placed in amy public 
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street or alley, shall be even with the surrounding Following are extracts from ordinances relating 
pavement.’’ However, the great majority of stop- to matters connected with the supply of water: 

cock boxes are of wood, and frequently project “The Chief Engineer of the Department for Sup- 
above the level of the sidewalk. plying the City with water is hereby authorized ty 

Water Charges.—The charge to the consumer is grant permits for the use of water to motors when 
for the most part based on the numberand character applied to organs; Provided, That they shall only 
of his fixtures. The rates are given in detail in the be applied to motors using the velocity of the water, 
following schedule : and that the inlet admitting the water to each wheel 

Water is furnished free to all public buildings, used shall not exceed }¢ inch in diameter, and to be 
and at 15 per cent. of the regular rates to all chari- of such construction as the Chief Engineer may ap- 
table institutions. prove.” 

Meters are used only in manufactories having a “*No permit shall be issued for the construction of 
partial supply from wells (or other private sources) washpaves, except such permit shall contain a pro- 
so that the charge cannot be fixed by schedule. vision that the same shall be constructed so that the 
About 300 were in use in January, 1886, nearly allof water may be checked from the street.” 
the “‘Crown”’ pattern. ‘The wash-paves shall not be used for any purpose 


Bohedule of Water Rates and Charges, as Adopted by the Water Committee, January 13, 1885. 

































Bakeries ps cceececes seccceecesece ceses Bread, and bread and cake, in addition to appliances, each........... $3.00 
ees bbbuege sdbaseecdeanabeneaeeN Cake and ice cream saluons, in addition to appliances, each........... 3.00 
Burber shops..---+---+++-+++e+eereeeeeee With or without water. in addition to appliances, each.....:.......... 3.00 
LS pen ees igehnbanneeesseeenee Each additional basin more than one, each..............eceeeeeeeeeecces 1.00 
i b> 96eddbousseegesss > anEeed Separate attachment from main pipe, each..........-..+cceceeeseeeeeees 5.00 
on v5 0.0+ sock wnrpebnsecsacckietgtenene In addition to appliances, = RM h ea tid ag Ob date sxceas ceux oe 10,00 
> ‘ aa 4th 20.00 
= Be es — 30.00 
os “ “ = ach. 40.00 
. 50.00 
Basins or sinks... --» Inprivate dwellings, in etlitica i one sink in kitchen, each,. 1.00 
2 epocssebentes ous ccooe §©=— Em BEOWOR, OFMCNS OF TACTOFIOR. GBCI.« -.0ccccccccccccccocrcecccececs 2.00 
“ e  ahakasenean aeoulqagueirs In hotels, boarding houses, public buildings, and halls, each,........ 3.00 
Ns dis adeneds kodetheuctabeoewie = m pereete NI sass csuscnecctundce ss dbubGsune scdb ceca vecceese 3.00 
oT ot ii Pa cet cieka Ai baa s ka ceeuen otels and publie bath NN UN ning wd suntan wossecksetudlessecsises 6.00 
Beer MOtors.......sceccccccescccvcccs I EE snc, 640b6 pensen’ dauessb vc ceabeasae chaetsthéubeasccecuce 5.00 
Boilers, heating..-------+--++-++se0 Aan oe CG ink Oe Dua ae eG URaTs Sak U nb AN EOE SSUES Ch0GKRRREC RCO e 40 50 
= RE ae All others, =a NEE aig nn nGeneee ances SO user abate bee Hee ea veatsces 1.00 
“4 StOAM...-.-eceeeeceeeeeees Per H. P. (rated in accordance with Department formula)...... ......- 2.00 
Bottling establishments. ....-.- eo» In addition to appliances, COACH ....-..0.6 ceeccccsccccccccccccccscces $5.00 to 50.00 
Breweries. .--..--.-+++++++- ---» Each 100 barrels of product. in addition to ee. ecccece 2.00 
Brick yards.....-.- oe: Per jgens of men, in addition to appliances, each 5.00 
Building purposes ne Bri per one SRGMBAES <5 osx cc0c00s teen ceee ce 05 
"= = emasneusssgndorenae Stone, SPINS diuriiad baveecnexue Sisk vou ness * 02 
eos on suebentberenenntere Each 100 barrels, in addition to appliances............0.eeeeeeeceeeeeeee 2.00 
Drug St0res..........-.cecccseccescees In addition to appliances. Ses CGAP Abend ananKantccueuabsvaenes cee aes 5.00 to 25.00 
I MRE, «dix tics bxewdsaexaddh Seige Soparate attachments from main pip2, each......-...-...eceeeeeseeeeeees 5.00 

NE 6 give sken 20> spevgsraccobisede Dwellings, one room on each floor, without hydrant or sink on 
Ns MR cokwnccnccs” 0500s enstepinteaccndchins ¥a6kesekenesboteusans 2.50 
Dwellings... .....-..eeccccescccccvcccees DE I GI. 5c cok ah doascecentesodcusnencaecs GALES RE Cuswee <peese- 5.00 
Dye WOrks..--.+-++-eeeeeeseeees sees es Each hand on tubs used, in addition to appliances.......... ... -10.00 to 25.00 
hen deevis aiannneeriacrateee Dye and wool washers, each tank used, in addition to appliances 5.00 to 20,00 
Dyeing mMachines.....-.--+ secesceces MK ihs Scab Nalintins.. coeduses 00s dbd00- 06 Codecs’ MUSYERIT CORR ERe ORS 5.00 to 10.00 
vats and tan tubs. ::. In moroceo establishments. ees * eeee 5.00 to 10.00 
Eating and oyster saloons. --» Inaddition to appliances........ «+ 5.00 to 10.00 
Engines. steam...---..--++++++++++++- Per H. P. (rated in accordance with Department formula).............. 2.00 

UR canik og ches iamnaraes ponies To be rated by the ene L ren. 
Fish wate pdebaeeseeuce sauceesevnesboos." = 2 3") tay 2s head phate ei be eee webeiuist Mepebenedee 5,00 
For a flow of water...--- dau Meneeawhs Twelve hours per day, from -ineh ferrule, per annum.........--.+++-- 225.00 
“ re _ Bs NS FO ec Rs col ea cada 350,00 
“ 263 cs us “ &%-ineh of en abate bévedausrieee 475.00 
“ “ : a l-inech “oe = er eerevcceccecees 825.00 
FOr@OS.--- 20 -ccceccccccsccccccesccccccs In addition to appliances, CACh........ +... ceeeeeeeeeeeeeeeeereeeeeeeers 1.00 
Foundries CBCTL «+e eee cece cece eee ee eeeeeeeeeeeresewee reece 10.00 
Fountains Counter, in stores, y.-inch jet, ics 00 scesbcsabivce euprasbechecussababede 5.00 
” Garden, ete., -inch jet, 10 hours per day, 6 months, cagh-. 5.00 
e a . additional ns . 1,50 
< - - %-inch 6 es se “ 7°50 
“e ¥ ‘ additional “ “ se - “ 250 
" : ee 4-inch ape x a ne 20.00 
* : - additional ‘* “ — = te 10.00 
oe 7 ‘ 44-inch or ry “ Ty *e 75.00 
- - additional “ " = . 50.00 
(No ferrule larger than }- cea sneenet for fountains exclusively). 

Green and hot-houses.... -...+.+++++. With or without water. private. each.,..-...--....cccccecceeeecccencscsees 2.50 
« or ol aye ee een ON OE, Go cn.kcgnad Sabb abd deer nddevesssoeekbccneveve  sealtcaabes Sa 5.00 to 20.00 
Grind stones (power)...-.-..-+ -+++++ In addition’ We NINE, OOOR ss idvcinnencs ceocdcsas cuceces ebbbesesecesese 5.00 
Glass factories. .--.-.-+++-+++++ss+se0 Per gang of men, in addition to appliances, each. sent e esse eens - 1,00 
(washing troughs)... In addition to appliances, each. . . 8. 00 to 10.00 

- Fours, per set, egch.. ve 






Hatters’ planks. 












8,00 
ixes, 10.00 
= ie Sevens, a ‘ ss $1.00 
ay 3 ights, © 5, ids eRe cee eah eee baked ve pueeMiasbooe weave 12.00 
inet BRINE oo 60 6ctncccsesntedacbue Wah ibeitine ball cock, ah cig eae a -» 10,00 
Hydraulic elevators.....-..----+.+-+- Rating by Department, Ce ee ee ee ee ote ae 10.00 to 10 00 
Iee cream saloonS....---.-+.s+.-eee0: In addition to appliances, each....-.-.---+0.+sseeecseeeeseeeceeeie eeeeees 3,00 
Laundries. .-.-.-----.-. eee eeeeeeeveeeee , . nad . : 
Lawn sprinklers. ......-..-...++e.00++ 
Lime VatS. --- ++ e cece eee eeeneeeccneeeee 
$$ EUDB. - cc cccccccccccccccccseceses 
LOCOMOTIVES «.-- -- cee e cece were ween 
Malt houses wee ccccdeseeses 06) ceocees 
Market °° coees ose oes 
Mile “= eases 
Organ aden: 
Photographers. - 
Polishing wheels. *e 
Pools in churehes......-..-+-e+s-eees 
Printing establishments...-......... Te ebtitinn to anpliaman: GWOiiess +0 cies jcc cidavs ce: sarccdccciacsesss 5.00 to 100. pe 
Serew Nozzles... ..--.-.-+-eeeeeeeceees On hydrants or elsewhere, Gach,.........ccsccscseccecccsvccccnssecceseers 
shops + seeseeeeeeseeees Weaver, carpenter, etc., in addition to appliances, each. et eescccescescees 2 30 
Slaughter houses.. eeiebndesseavenses In addition SPPUANCES, GRC... 02.00 cccsccadcvcsccsccvccesveccocios 5.00 to 100.00 
Slop SiINKS.--------seeeeeeeeeereeeeeees In hotels and boarding houses, each............ .eeseeeeceeeneesceeseeees 4.00 
Soap boiling establishments,.......- In addition to appliances, each. .......-....cscccseevecccceseeseees 10.00 to 100.00 
Stables debe s 65GKENN Obs FeeNeH EDs ARE AES Without water, on premises, each stall or carriage. ...-........-. scenes ee ‘ 
shiidiselp elite dg hia indi megs Raed ok With : not exceeding five carriages....--..-.---- 5.00 
Hn ug epeeace Bian rae sNevacbunaeee . ne exceeding five carriages, for each stall 
GRORTTINMGs 0200 ccbscccscsecdesccencsccecus 666 dceeedesese eds cedeeedtsabee = 
Stables... ---.e. ee ce eeeeeceeeeeeceeeeeee Accommodating farmers only. each stall... 
Street sprinkling...-... ------+..++++ Per — BE PP SOOS OE BOB. cocci ccccsccececccce 
Urimals.......ccececcceee cvcccsene cocce } Em@ PRECREO CWOMUIMAS, CRO. ose. ccccsieccs seccsccdecce cvccspuaemesseswecee 
Wy . sgienvibmkbens peecnves meeaanewe In stores. offices, factories, hotels, boarding houses, schools, public 
buildings, and IER 6 <0 kdevseccecedstvecedctes ssusceuseaied 2.00 to 20.00 
Urimals. .-.-.+-+-eeeeeeceeseeeees ences With tilting, syphoning, or self-acting fixtures. each........... ++ 5,00 to 100.00 
Urinal troughs. .-..-.--.++-+0.eeeeee NO 5 ncadundvanatntekde Ggebigebes o6.00tnsbeds eed tisassapenc eeeewebeven 5.00 to 50.00 
Veanels,... 22. ccceccccseccccscccccceccs Hach 1,000 Mellons OF 1EBB. eo cciec cece iccccccccccccscccccccvcccccosesces i) 
Vv inegar establishments... .......... In addition CO BEDUBMOOD 60s 6. io siwecccnavcccscnehs. secbecenecesics 10. 00 to . 4 
Wash PAVOB.. +--+ + seers eer eree cr eeeeees Dia nnd end dae COGS. Ke eune 4 29 ebectprecnapecocesecate iséneneseeeekenadunwanene 
seek -n¥becestansmemnoeenae Separate attachment from main*pipe, GRO vic ccccevdcacceséeergesacses 5.00 
* Shee e nee eeeeeseeeeeeeeenes For wee! horves, self-closing stop, for use of Street R. R. Co.'s 8 
only, each.....--..++.-.+. 10.00 
Wash tube.......cccccccscrcccvvesecces Stationary, each partition. . 1.00 
Washing Cars. .-------+--+.seeeeeseeeee Bia sisi denssn be vsccensabess a 1,00 
Water closets, bidets, and foot tubs. In private dwellings, each. 1.00 
In stores, offices, factories, hotels, boarding houses, schools, vablic 
buildings, and halle, each ...........c.cesescccesecceccssceedeces 00 to 20.00 
Water closets, bidets, and foot tubs. With tilting, syphoning, or self-acting fixtures, each.. dao 5.00 ot 100,00 
Water meters... ..-..-----eeseeeeeeeeeee TERSS POR CUO 1BOS CUTS BOGE: oan sci s cece ccc cacecccquecescencsenaceces 60 
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whatever, from the first of May to the first of 
October in each year, between the hours of eight 
o’clock A. M. and seven o’clock P. M., under a penalty 
of five (5) dollars for each and every such offence.” 

“From and after the first day of May, until the 
first day of October, in each and every year, it shall 
not be lawful for any person or persons to wash or 
cause to be washed any pavements in the City of 
Philadelphia, between the hours of seven o’clock in 
the morning and seven o’clock in the evening.” 

“Between the first day of December and until the 
first day of April next following, it shall be un- 
lawful for any person or persons to wash or scrub 
the sidewalks in front of residences, stores, or other 
buildings in the City of Philadelphia, at any hour 
during the day or night under a penalty of five 
dollars.” 

‘“Whenever the owner or occupant of any premises 
shall wilfully or negligently, and in violation of ex- 





Plate 19—Fire Hydrant; Elevation. 


isting ordinances, permit city water to flow to waste 
from any of the water appliances attached to said 
premises, the City Engineer of the Water Depart- 
ment is hereby authorized and directed to notify 
said owner or occupant of his violation of city or- 
dinances, and that he must immediately correct the 
same; and should said owner or occupant so offend- 
ing refuse, fail, or neglect, within a reasonable time 
thereafter, to comply with the terms of such notifica- 
tion, the said Chief Engineer shall deprive the 





Plate 20—Service Stop and Ferrule. 
premises of water until the charges and penalties 
prescribed by ordinance are paid.” 

(No regular inspection is made by means of water- 
phones or other apparatus to detect leaks and 
waste). 

“Any person or persons allowing water to flow 
into and from any horse-trough, or other fixtures 
used for watering horses, when not in actual use, 
shall forfeit and pay a penalty of five (5) dollars for 
each and everv offence.” 

(Horse-troughs are now required to have a ball- 
cock supplv valve, to prevent waste). 

“Any person or persons selling water, or offering 
the same for sale, shall forfeit and pay a penalty of 
five dollars for each and every such offence.” 

The last appears to be dead letter inasmuch as 
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there is a thriving trade in native spring waters on 
account of the impurity of the public supply. 

Indexing of Plans.—Since the method of filing 
and recording of drawings in the Chief Engineer's 
office of the Water Department is quite different 
from that already described as in use in the Survey De 
partment, we describe it. In the first place all draw- 
ings are recorded according to their size. Seven sizes 
of sheets are now in use,lettered A,B,C, D, E, F and 
G. Each size is numbered separately, and for con- 
venience in filing, is divided into sets of thirty each, 
that being the number of sheets of the largest size 
allowed in one drawer. (The office and furniture 
now used being old and temporary,the cases are not 
perfectly adapted to the system: several sets of the 
smaller sheets and sometimes two sizes are putin one 
drawer.) 

In recording (but not in filing) each size is sub. 
divided into classes, according to the nature of the 
plan, and the classes again divided according to the 
place (inthe case of pumpingstations and reservoirs 
to which most of the drawings pertain). In the 
first part of the second book is a general index or 
key, divided into the several classes (about sixteen 
at present) and places, with the page on which they 
are found. One must be familiar with the classi- 
fication or take time to look them all through 
—only two or three pages however—in order to find 
a given drawing. For example, if the elevation 
drawing of the Belmont Pumping station is desired, 
the draughtsman looks in the general index or 
key, under the class to which that belongs, and 
find this line : 


Number. 


160 13 | 


Turning to page 13, he finds the entry shown as 
below. Going to the plan drawers he looks (on 
their front) for 6B. Number 160 will be the tenth 
in that drawer—drawer 5B having completed the 
fifth set of thirty each, or 150. 

There is also a record of drawings kept by the 
numbers, so that if only a number is known the 
title may be found. The example already used 
would appear in this record book thus: 





BELMONT. 
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The Facts in Regard to the Woodstock 


Disaster. 
Thayer School of Civil Engineering. 
HANOVER, N. H., February 8, 1887 
EDITORS ENGINEERING NEwWs: 

Concerning the horrible disaster on the Central 
Vermont Railway at the West Hartford bridge, on 
the 4th inst., 1 submit, as requested by wire, the 
facts most important and interesting to your 
readers; also some material evidence which seems to 
throw light on the cause. 

The Boston-Montreal express train, consisting of 
baggage car, mail and smoking car, two passenger 
coaches and two sleepers, left White River Junction 
about 2 A. M., Saturday morning, February 5th. 
About four miles from the Junction was a deck 
bridge about 650 feet long, consisting of four spans 
averaging about 140 feet each, and a short span at 
the north end, over a road, between 60 and 70 feet in 
length. The testimony of escaped passengers shows 
that the rear car, and perhaps also the next one, be 
came derailed when within a few rods of the bridge. 
[Later facts indicate that more cars were derailed 
See editorial page.—Ep]. The testimony of the en 
gineer is to the effect that when the locomotive 
was part way across the bridge the rope was pulled. 
He shut off steam at once and looked back just in 
time to see the rear car sliding off over the east edge 
of the bridge, hind end first. The three cars in ad- 
vance of the rear one were turned and dragged off 
in quick succession, rolling over and falling upside 
down on ice, where they lay extended from near the 


5 B. 


Remarks. 


J 


south abutment to a point a little beyond the second 
pier. (See sketch Fig. 6). The dreadful scenes that 
followed have been duly chronicled by the daily 
press. The thick ice on the river was not broken 
through by the crash but was partly melted on the 
surface by the subsequent conflagration of the cars 
and bridge. Hence there is not even the relief of be- 
lieving that many were drowned before the flames 
reached them. Charred remains of persons and 





CLASS I. PUMPING STATION. 
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Thirteen being the page number of the complete 
record book, and the other columns for use in case 
it should be elsewhere recorded under another title. 

None but office draughtsmen or engineers are al- 
lowed to take plans from the drawers (which are 
kept locked), and when carried from the room they 
must be entered on a slate, giving the number of the 
drawing, date of removal and the person’s name. 

TO BE CONTINUED, 


oo — 


Atchison, Topeka & Santa Fé R. R.—The company 
which now controls a system of over 5,000 miles of road 
is still extending its territory. It is already building a 
line from Chicago to Kansas City, and its last move is 
the purchase of the St. Louis, Kansas City & Colorado 
R. R., about fifty miles of which has been built and 
which runs from St. Louis to Union. The new road 
will parallel, though at a reasonable distance, the 
Missouri Pacific R. R. From St. Louis eastward its 
connection will be the Toledo, St, Louis & Kansas 
R. R., which was built as a narrow gauge road, but is 
being rapidly changed tostandard gauge. At Toledo this 

ects with the Lake Shore & Michigan Southern 
ee the Canada Southern R. R., and with lake traffic, 
and at Haigate, forty_mines from Toledo, with the 
Baltimore Ohio #. BR. With such connections the 
company will be ina ition to hold its own against 
all comers for it wil) havea system extending from 
the east to San Francisco, as it controls the Atlantic & 
Pacific R. R.,and from Mojave, Cal., has running ar- 
rangements to San Francisco over the Huntington sys- 
tem. It also controls the Sonora Kk. R. which runs to 
San J , Cal.; has its own road to Galveston, Tex. 
and controls the Mexican Central R. R., the terminus 
of which is at the city of Mexico. 





bedding were afterwards taken from the pools 
caused by the heat of the fire. 

The bridge was a double lattice, made of plank, 
strengthened by heavy timber arches, and was con- 
sidered to be a strong one. From the top of the 
track-ties to the surface of the ice was 42 feet, by 
measurement made since, and, as the lower chords 
of the trusses were only 16 feet from the ice and 
there were no means at hand for extinguishing fire, 
the total destruction of the bridge was inevitable, 
after the cars began to burn. 

I visited the scene about noon the same day. 
Going to the embankment by which the south abut- 
ment is approached, it was found that the inside rail 
of the slight curve leading toward the bridge had 
been entirely re-laid that morning from the bridge 
to a point about 450 to 470 feet distant—sixteen or 
seventeen rail lengths. At intervals from this 
point the ties were scratched and deeply cut nearly 
across the whole width, between the rails and also 
on the outside or to the right of the easterly rail, 
out to the ends of the ties, as the bridge was 
approached. [This statement we italicize, as it 
sheds important light on the true cause of disaster. 
—Ep]. Whatever marks may have been made in the 
snow and frozen ground had been obliterated by the 
tramping of feet. Just outside the track the snow 
was from 1 to 3 feet deep. On the east side, opposite 
the point marked by a cross on Fig. 6, was a pile of 
rail fragments, pieces of two or three rails, all but 
covered by snow. A few feet farther on were more 
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Fig. 3.—Part of Broken Rail 


(This cut hardly brings out as clearly as the photograph that there 
were two distinct parallel flaws running through the web for some dis- 


tance). 


fragments of one, and perhaps of two, rails, 
Whether all of the pieces were due to the accident, 
or some resulted from the work of the section hands 
in re-laying the track, we have not ascertained, but 
this isa point of minor importance when we study 
the fragments. Photographs are submitted here- 
with, which require but little explanation. Evi- 
dently the material is steel. Fig. 1 shows a flaw in 





Fig. 9.—The Broken Axle. 


the rail-head, beginning on the under side and extend- 
ing, at the point shown, to within ¥ inch of the top. 
This flaw, which is in the original structure of the 
rail, extends entirely through this fragment, and a 
similar defect is found in several other pieces, with 
some variation of position in the head and flange. 
It is the inner side of the head which is turned 
towards the beholder in this picture. 

Fig. 2 shows a piece with the inside part of the 
head broken off. The small pieces are from some 
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Fig. 5.--Sketch of Site of Disaster. 





Fig. 2.—View Looking Towards Point of Derailment. 


other fragment, as they are portions of the outside 
of the head. The important feature of these pieces 
is the heavy battering of upper edges, rounding up 
on to the rail surface. 

Fig. 3 shows a flaw in the flange, actually half- 
cutting it in two, so that its strength was impaired 
50 to 75 per cent. This photograph was taken on 
the ground; the fragment is about 21 feet long, and 
the mark on thé rail is “St. Albans, 1881.” [The 
rails were rolled at St. Albans from German 
blooms.—Ep]. 

Fig. 4 gives a view of the end of one piece of the 
broken axle, presumed to be from the rear truck of 
the rear sleeper. The break was nearly at the mid- 
dle point of the axle. [This statement we italicise, 
as likewise important and a new fact.—Ep], and the 
two wheels were found on the ice near the south 
abutment and about 28 feet apart, one on each side 
of the bridge (points marked 1 and 2 on the sketch.) 

It is claimed by some that only one rail was broken, 
but the fragments, if all made by the accident, indi- 
cate at least two, and perhaps more,as broken. Two 
or more rails had been slightly bent so that they were 
not re-laid, but many of the rails in the recon- 
structed track were there before. 

These are the principal facts relevant to the case. 
Doubtless it is impossible to learn the determining 
cause of the disaster. Hence theorizing may be 
vain. However, in the opinion of your correspond- 
ent, the evidence seems to point to the failure of a 


rail about 450 feet from the end of the bridge as the: 


beginning. Whether this failed partly under the 
locomotive, or under one of the forward cars we can 
only guess, but the battered condition of the ends of 
some of the fragments indicates that they had been 
struck by two or more trucks or wheels, which may 
have succeeded in mounting and passing over them. 

At least one truck was broken before reaching the 
bridge, if we may be permitted to judge from the 
finding of parts of standards which bear on the 
wheels, at one side of the track. From the fact that 
the wheels attached to the broken axle were found 
on opposite sides of the bridge, according to testi- 
mony of one of the officials, it appears that the axle 
broke before the car reached the bridge. Some think 
that the truck and axle broke first, but the condition 
of the rail was such that it was very likely to break 
atany time. Indeed it is difficult to understand how 
such a rail could have allowed the passage of a loco- 
motive a dozen times without fracture. 

We must not forget to add that the mark ‘‘St. Al- 
bans, 1881’? was found only on the rail of which the 
broken end is shown in hotograph No. 3. Other 
rails bore the mark “ Sheffield,” but we did not ex- 
amine many for the marks. 

ROBERT FLETCHER. 


_ [From the point where brakeman Parker 
jumped from the first wrecked car back to the 
point where he stood when the alleged broken 
axle passed over the first broken rail was only 
some 300 feet, which the train would pass over 
in some tenseconds. This fact seems to make 
it certain that the leading car was derailed at 
or near the broken rail, as elsewhere noted. 
Ep. Ena. News] 
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TRADE NOTES. 


Extravagant statements are beginning to appear in some of our 
trade papers, which should know better, concerning the capacity of 
the Bessemer steel! rail mills of the country. This capacity has been 
put all the way from two and a half million tons to three million 
six hundred thousand tons and over. The figuring up by which 
such results were reached, will not bear examination and exhibits 
a ack of that intimate understanding of the iron trade which 
journals connected with that industry should possess. The pro- 
duction of stee! rails in 1885 Was £59,471 gross tons; in 1°86, 1,562,410 
gross tons; and in 1887 the limit may and possibly will reach 2,000 - 
000 gross tons. It certainly will reach this limit if the demand 
should call for that supply. Rail makers have everything in their 
favor and are enjoying a degree of prosperity which is exceptiona: 
and which will continue probably for a year or more to come. 
The fature of railway building cannot be guessed at, but this much 
can be said that within the last year or two the field for railway 
building bas opened up widely and capital has found safe and 
satisfactory employment in it. The construction this year will 
certainly exceed any year in our history, a result which is shown 
already by the fact that contracts have been placed for over one 
and a quarter million tons. Whether the demand will call for 
2,000,000 tons or not remains to be seen, but there are strong prob- 
abilities that if prices should be named in harmony witb the views 


_I2 (INCHES: 


Plate 17.—Philadelphia Water Department Valve. 


of railroad builders that large contracts will be placed between now 
and midsummer, for fall and winter delivery. The iron trade is in 
an exceptionally prosperous condition in all branches. The ad- 
vance in steel rails from $34 to $40 was not altogether unlooked for 
by those who were closely watching the course of events. Railroad 
builders were perhaps taken by surprise. There are many pro- 
jectors who would be glad to place contracts just now for summer 
and fail delivery at $35 or $36 per ton, but who are unable to ob- 
tain supplies at that time or at that price. The present quotations 
are $39 to $40 and are paid by smaller buyers who obtain prompt 
accommodation. The Bessemer capacity will, of course, be ex- 
tended as rapidly asitis possible to extend it in order that the 
extraordinary demand may be filled at the present strong prices 
The bridge builders have had a very busy winterand during the 
past three or four weeks an immen‘e amount of business bas been 
placed in the structural mills for angles, tees, beams, channels and 
for plate iron. Prices have advanced from four to six dollars per 
ton, and at this date the tendency in the upward direction, has 
been checked, although there are probabilities that a further ad- 
vance may be effected, but the bulk of the requirements are covered 
for the present. This activity will lead to the extension of structural 
iren making capacity. The prospects for bridge building, were 
never more favorable and nearly a)l of the railroad companies are 
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improving their bridges, and in many cases are erecting structures 
of great engineering importance, as for instance, at Pougbkeepsie, 
Cairo, Cincinnati and at other points in the west and northwest. 

For some months past large quantities of English and German 
steel have been imported but at the present date contracts are pot 
being placed with the same alacrity Prices have advanced in 
foreign markets and demand has fallen off. Steel rail blooms are 
quoted at $30.50 to $31 50 and more finished products at from 832 to 
$35 at tide water. Spiegeleisen and Bessemer pig are in abundant 
supply with home consumers and therefvre but little business is 
being done. Over 1,000,000 tons of foreign ore have been imported 
within the past year, and over 1,000,000 tons of iron and stee! ir- 
cluding tin plates. These immense importations are attracting 
the attention of manufacturers but they are helpless to avert them 
or supply the demand which they are at present supplying. 

The bar mills, plate mills, sheet and pipe mills through- 
out the country are all well supplied with orders and there 
is every indication of a heavy demand throughout the spring, 
summer and fall. Pipe iron bas t een advanced as well as bar and 
sheets and plates are now selling at higher prices than they have 
for many years. The crude iron industry is also in a healthy con- 
dition and more furnaces are projegted than ever in our history and 
repairs are beiog made wherever furnace managers can tind time 
and opportunity to make them. Prives are bigh and makers are 
not concerned whether they sell more iron or not. Foundry irons 
are quoted at from #20 to $23; and forge irons at from #18 to $20. 
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Muck bars are selling at mill at from $34 to $35.50. Old rails have 
declined in prices and are now offered at $24.50 with the possibility 
of a further reaction. 


‘salen ciediaiilall iS 
Liverpool Engineering Society. 

The usual fortnightly meeting of this Society was 
held at the Royal Institute,Colquitt St.,Liverpool,on 
Wednesday, January 26th; Mr. John I. Webster, M. 
Inst. C. E.,president,in the chair. A paper was read 
by Mr. Charles H. Darbishire, M. Inst. C. E., on 
“ The Ventilation of Sewers.’’ After calling atten- 
tion to the great disregard that has been generally 
paid to sanitary matters until recent years, the 
drainage system of the Houses of Parliament was 
referred to as an example of the awful state of af- 
fairs that could be devised and allowed to remain 
under the very chambers wherein are enacted the 
various Public Health Acts and other sanitary laws 


(See page 103.) 
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A description of the state of things was given,taken 
from the report of the Select Committee on the Ven 
tilation of the House under the able presidency of 
Sir Henry Roscoe, M. P.,and the remedies proposed 
by the Committee were dealt with 

The various gases which are usually found in 
sewer air, were then detailed and a careful descrip 
tion of Doulton’s automatic flushing arrangement 
was given, illustrated by a working model 

The systems of ventilation in vogue in various 
towns were compared, the conclusion arrived at 
being that the only safe, reliable and universal sys 
tem of ventilation is the simple one of as many 
openings as possible to the sewer When, owing to 
the faultiness of construction or to improper matter 


being allowed to enter, any particular section of 
the sewer emits foul gas and effluvium, if the 
sewer cannot be rectified or the improper matter ex 


cluded, special means depending upon the cireum 
stances of the case and situation must be adopted to 
draw off the excess gas to where it can escape with 
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out injury to the public health or offence to the 
senses. 
— ora 


For attaching mouldings and other light 
lumber a new kind of nail has been contrived, 
which leaves no nail holes. It is made witha 
point at each end, and with an outwardly pro- 
jecting head or shoulder midway between the 

oints. The nail is first driven into the wood 

y means of a punch which straddles the pro- 
truding point and bears on the head. When 
enough have been driven in, the moulding is 
placed over the nails and driven down, 

aia celal iba ince aiide 

The Atlanta Improvement Co. has been incor. 
porated at Atlanta, Ge., by 8. M. Inman, Albert E, 
Thornton, P. L. Mynatt and others; capital stock, $250,- 
000, with privilege to increase to $1,000,000, The com- 
pany has been organized to construct, lease and op- 
erate railroads and highways, to build bri iges, mills, 


factories, etc., to deal in real estate and for other pur- 
poses, 









































































108 


ENGINEERING NeEws 
AND 


AMERICAN CONTRACT JOURNAL. 


Trisune BUILDING, - New York CITY. 


VOL. XVII, Saturday, February 12, 1887 


STAUFFER, A. M. WELLINGTON, 
EDITORS. 


D, MCN, 


GEO. H. FROST, - - - BUSINESS Mamaczn, 


- UNITED STATES AND CANADA, 
$5.00 per Year; 32.50 for Six Months; $1.50 for 
Three Months; Single Copies, 12 cents. FOREIGN 
COUNTRIES, $1.50 per Year, or 3 cents per number, 
additional, 

Drawings and Photographs of all new engi- 
neering works or designs, large or small, of interest 
from their magnitude, novelty or originality, as 
well as newly adopted Standard Plans for en- 
gineering structures or details, rolling stock, etc., 
are always desired for early publication. Also, 
Brief Technical Notes of the cost or manner of 
erecuting work, tests of materials, machines or 
other new devices, and News of New Construc- 
tion of all kinds. 


Employment Notices.—PosiTIons WANTED, 
i) cents, for one insertion; $1.00 for three inser- 
tions; not over fifty words. POSITIONS TO BE 
FILLED. Free. Those having positions to fill are 
carnestly requested to avail themselves of our facil- 
ities, in the mutual interest of themselves and the 
unemployed, 


Subscription. 


New Advertisements this Week. 


The Wyckoff Pipe Co. Water Pipe, Williamsport, Pa. 


M. C. Mengis. Railroad Supplies, New York. 

James Gamble. Water-Works Construction,New York. 
Eekmeyer & Co. Stettiner Cement, New York. 
Tallmadge Delafield. Railroad Supplies, New York, 
John Claffy. Contractor's Supplies, New York. 

8. T. Abert. Construction of Dykes, Washington. D, C. 
V. A. Bailey. Dam Construction, Phenix, R. I. 


Lieut. Col,Peter C._Hains,Iron Bridge, Washington,D.C. 


TABLE OF CONTENTS. 





PAGE 
Engineering NOwSs.........ccccccccercccscsecsesecsesce 0 
Teles PGE «ovo ncndcccceacutendvecersersapeesepe 101 
Metallic Railway Track (/l/lustrated)................. 112 
Munivipa! Engineering (Jllustrated), ..........+-. 103 
The Facts in Kegard to the Woodstoo k Disaster ( li 

ARR vgs cad non daoes ob es Wks shenhansh Sates ph 105 
Haitorial Noten... ic. ccscccccsccscvcevecccccsesescvcceros 108 
The Cause of the Woodstock Disaster and its Les- 

BOM . cc cc ccncessccvecsccccccccccseeeesesees 000s ceccce 199 
Rael for TOV GBA, oo occ ccccsoscctvcestccstcoceseses 100 
Street Paving in Paris..........csccscces seccvececeees lll 
POE nce 5 6skbbheekenssdoe- . avdeesosekd Uetheleeveoss 111 
Engineers’ Clubof Philadelphia... ..«-.............. lll 
Engineers’ Club of St. Louis. ...... 60... eee cece ences lll 
Iowa Society of Civil Engineers... eos 112 
Canadian Land Surveyors,...._.......++ 112 
American Institute of Mining Engineers 112 
The Facts in Regard to the Woodstock Disaster 

EGRET ORMORGORES) 0:05:<6.0 5000 icnavesvoctensesavessen's 112 
WE iis crvanetecicsaas cenccakupebetenthseteessionmiaans 113 
Railroads, Bridges and,( Janals. shu kesedbdderceasees 115 
P -roposals SPOR occccnvcsccesesccnceecesesebensoose seus 115 


COOMUTRCEAIG, «oc mjce ccccccce evcccvosccenecenseuecccceses 115 


THE week has been made memorable by the 
most distressing and fatal railway disaster 
since Ashtabula, (Dec. 29, 1876) and it is not 
the least distressing feature of it that it be- 
longs to the class of accidents which may be 
most easily, cheaply and certainly prevented. 
That this particular disaster could, with cer- 
tainty, have been prevented, it is beyond 
human knowledge to declare, but the multi- 
plied instances in which trains derailed, as 
this one was, just before reaching a bridge, 
bave been replaced upon the rails and all dis- 
aster avoided by the Latimer re-railing bridge 
safety-guard justifies a belief that the chances 
were many to one thata few pounds of cast- 
iron and a few feet of timber arranged in the 
manner which we illustrate on another page, 
would have saved every one of the forty or 
fifty lives which appear to have been lost, and 
the thirty or more injured, 
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This is the more important lesson of the 
disaster for engineers, and in fact for the entire 
public, since prevention is better than cure, 
just as the more important lesson of the dread- 
ful Rio disaster, a few weeks ago was, that stub 
switches were out of place on the main line. 
But in this case, as in that, the non-techincal 
press has missed all mention, so far, of the 
most immediate and least excusable cause of 
the disaster, and has been impressed only by 
the shocking and pitiful horrors of what was 
after all a secondary source of disaster, the 
presence of fire on the cars, with its heart- 
rending additions to what would probably 
have been, at the best, a pretty long death- 
roll. ALi the lives and all the destruction 
would have been saved, the chances are, had 
the ends of the bridge been protected while 
the evidence seems to favor the belief that a 
considerable proportion of those who would 
have otherwise burned to death were really 
killed by the fall. At least we may hope so. 
All the thirty-six wounded were certainly in- 
jured by the fall, twelve escaped unhurt, leav- 
ing a death-roll of thirty-six including two 
missing. It would be contrary to all pre- 
cedent if a fall of nearly 50 feet, which injured 
so many and smashed the cars into kindling 
wood, should not have killed a great many 
also. 


This we say, not to diminish the force of the 
argument against fire on the cars, but to en- 
force the conclusion that PREVENTION IS BETTER 
THAN CURE. The Latimer safety-guard (on 
which there is no patent) has been known and 
approved for over twelve years, and during all 
that time has been standard on many roads. 
As long ago as 1874 it averted the conse- 
quences of avery similar derailment to that at 
Woodstock, as the following letter shows: 


Chicago & Michigan Lake Shore Railroad, 
General Manager’s Department, 
Sr. JosepH, Mich., Feb, 28, 1874. 
C. LATIMER, Esq. 

Deak Sir: The safety guard which you placed at 
each end of the bridge across the St. Joseph river at 
this place, has, upon two occasions saved our passenger 
train fr-m going into the river, by bringing it back on 
tothe track after ithad been derailed, thus probably 
saving the drawbridge and the lives of passengers. 

On one occasion, when an excursion train arrived at 
the north end of the bridge, one of the coaches jumped 
the track. The pulling ot the bell-cord confused the 
engineer so that he did not stop until the train had 
passed over the safety-guard and was on the track all 
right. It isan invaluable improvement to prevent ac- 
cidents, and especially when a bridge is approached by 
acurve, as is the case with both ends of the bridge at 
St, Joseph. Yours truly, 

A. H. Morrison, 
General Manager. 


We could readily give a list of a dozen or 
more similar occurrences in which trains were 
witnout doubt saved from running off bridges, 
and replaced on the rails. 


In the positicn which the daily press has 
taken on the heater question, it is gratifying 
to observe, they have been more than usually 
correct, for there can now be no doubt that 
the locomotive can abundantly well spare the 
necessary steam to heat the cars, with some 
possible inconvenience in the severest weather 
with heavy trains, and there seems as little 
doubt that the mechanical difficulties of dis- 
tributing the steam have been fairly well over- 
come by at least three systems which are in 
quite extensive use, the Martin, Gold and 
Emerson. While no one of these systems can 
be said to have such extensive test under all 
conditions as to make the demanded legisla- 
tion for the peremptory banishment of fire on 
passenger cars expedient or justifiable, the 
first two at least have advanced so far towards 
perfection as to make it quite certain that if 
the railways were effectually forbidden to use 
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fire in cars after a period of three or five years, 
no engineering difficulties would impede the 
heating of cars by steam at the end of that 
period, in a satisfactory and economical way. 
Much more than this is claimed, and not with- 
out apparent reason, but the above is all that 
can with certainty be said. 


In the meantime the River and Harbor bill 
is undergoing the usual bandying back and 
forth between the two houses, increasing with 
each “‘bandy.’’ It bids fair to end at some- 
thing like $15,000,000 to $17,000,000. One can- 
not but think, or at least hope, that the enter- 
ing wedge which has been made on the sub- 
ject of national defence,may help indirectly to 
settle a vexed question as to the conduct of our 
harbor improvements, in which civil engineers 
have a deep interest. If our coast defences 
were taken care of as they should be, there 
would be full employment for our little hand- 
full of 130 odd engineer officers, of a more con- 
genial and important kind, in keeping our 
preparations for defence up to date and in 
proper studies of foreign works of the same 
kind, white the distinctively civil works could 
be left largely in the hands of eivil engineers 
under conditions affording them the same 
chance of rising to the top of the ladder as are 
enjoyed by both army and civil engineers out- 
side of the small class of unfortunates whom 
the government invites into aservice where the 
natural rewards of fidelity and merit are cut 
offfrom them. lt is cordially admitted that 
circumstances rather than the government en- 
gineers are to blame for these conditions, but 
this does not make it any better for those who 
suffer thereby. 


THE Inter-state Commerce Dill has been 
signed by the President, as it was all but cer- 
tain it would be,and is now a law. Much 
depends on the quality of the commission ap- 
pointed. A commission of political hacks 
might work great injury, but even without 
some such fortunate appointment as was CHas. 
Francis ADAMs, Jr., on the Massachusetts 
commission, should the commission appointed 
be made up of conservative and intelligent men, 
the effect of the bill cannot but be healthy in 
the end in its effect on both new and old com- 
panies, although there may very likely be 
some serious inconveniences when the bal first 
goes into effect. 

The one thing needful for osama peace 
between the railways, and between them and 
the public, is puBLIcITy in rates and accounts. 
This the bill pretty effectually provides for, 
and this alone will pretty effectually put an 
end to unjust discriminations between indi- 
viduals, such as sometimes occur and are still 
more often suspected, for they have come more 
from suspicion or fancied necessity than from 
any real desire to show preference to one man 
over another. The lawless and secret under- 
cutting, from which come wars and rumors 
of wars, will likewise becomea yery danger- 
ous amusement, and the substance of the 
pooling arrangements for keeping the peace 
will be very likely to be preserved under an- 
other form. 


The unseen power of rational public opinion 
will do the rest, represented as it will be by a 
body which canin the last resort give it resist- 
less expression, but which will itself be subject 
to the same restraining influence. This with 
even fairly good appointments, will tend to 
make the commission very cautious. The ar- 
bitrary or hasty exercise of all the powers 
committed to it might easily bring about chaos 
at once, but while the bill will undoubtedly 
require amendment it was a needed measure 
in the interest of the railways themselves, and 
better than none. 
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In three instances which we have noted this 
week, trains have plunged off wooden trestles 
with more or less serious wrecks. Every week 
has its instances of the same thing, and doubt- 
jess no perfect cure is possible. But very 
many of these accidents are due to the use of 
wretched trestle floors, or rather to no floors 
at all, beyond 8 feet ties spaced 2 feet apart, so 
that ifa wheel once gets off the train is gone. 
A floor of good solid ties, 12° feet long and not 
over 4 inches apart, with solid guard-rails at 
the side, adds but atrifle to the cost of a struc- 
ture which is cheap enough anyway, and at the 
very least it halves the danger of such acci- 
dents. For small open structures such floors 
are even more valuable in proportion to their 
cost, than for large trestles. 


Tue Senate has passed, without division, 
two important bills appropriating $21,000,000 
for the manufacture of steel for modern army 
and navy ordnance, armor, shafting, etc. 
There appears to be little doubt felt that both 
bills will become laws, as well as some other 
minor bills. This is not all that should be 
done, by any means, but as it is the first step 
which counts with Congress, we may hope 
that Americans are not destined to be morti- 
fied much longer by our national helplessness. 
The bills seem to be liberal in substance, 
the army bill appropriating $7,000,000 for con- 
tracts for 10,000 gross tons of steel, conditional 
on the erection of suitadle plant for the 
heaviest work. For a gun factory at Water- 
vliet Arsenal,$1,000,000 is appropriated,and for 
“fortifications and other works of coast de- 
fence,’’ $500,000—surely a most lame and im- 
potent conclusion. 





Ir is unfortunate that a work which when 
completed, will rank abreast of the greatest 
feats of modern engineering skill should be 
cursed with so obscure and contradictory a 
name as that of “Quaker Bridge Dam.”’ But 
when these words are transposed into “Quaker 
Dam Bridge’, as we see them this week 
tnroughout an editorial ina prominent daily 
paper of this city, matters are certainly worse, 
and there is a loud call for a protest, both in the 
interest of the engineering features of the pro- 
jected structure and in that of the peaceful 
people, who thus have an unwarranted ‘‘cuss 
word” tacked on to their name proper, In 
passing, we might remark that we agree with 
the editor quoted that a “‘bridge’’ just at 
that point in the Croton water-shed would be 
a sinful waste of public money as an expedient 
for impounding water for the thirsty souls of 
New York. 


STRIKEs and rumors of strikes still increase 
and multiply, but through them all there is 
one encouraging sign ; the tendency to violence 
seems to grow distinctly less. It has not yet 
disappeared by any means, but the history of 
some other organizations, as notably the 
Brotherhood of Locomotive Engineers, affords 
reasonable ground for hope that the folly and 
unreason which marks so many of our strikes, 
is but a process of fermentation, after which 
the labor organizations will settle down into 
rational and useful bodies; for it is now begin- 
ning to be generally recognized that labor 
organizations of some kind there must be in 
the interest of employers as well as the em- 
ployed. 


Tue Brotherhood of Locomotive Engineers 
began its serious career with some of the most 
outrageous assumptions of arbitrary power on 
record, such as abandoning all trains at what- 
ever point they happened to be at a certain 
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moment, leaving the passengers to shift for 
themselves. The whole community became in- 
dignant, and at last better councils prevailed. 
A “Grand Chief Engineer’’, who was rightly so 
termed, P. M. Artuur, was chosen, and under 
his guidance, as well as from a general awaken- 
ing to the danger of such practices, the organ- 
ization has now settled down into a law-abiding 
and useful body, which does more to prevent 
strikes than to cause them. Very much of the 
violence of strikes comes from a suspicious 
feeling on the part of the man that superiority 
in brute force only is on their side, and that 
in a peaceful negotiation they are likely to be 
worsted. 


Tue technical and railway press of England 
is taking almost as much interest apparently 
in the forthcoming International Railway Ju- 
bilee of France as are the Frenchmen them- 
selves. Numerous meetings are being held and 
John Bull evidently intends to make the best 
showing possible of his railway plant. 

According to late reports from Mr. John W. 
Weston, the Commissioner for the United 
States the Westinghouse Company, with its 
usual enterprise, has taken considerable 
space, but other American manufacturers who 
have an equal interest in exhibiting their 
products are yet very slow in coming for- 
ward. 

As before remarked, this apathy is much 
to be regretted. We have the material for an 
unequaied exhibit of railway plant of every 
description, and could show our cousins across 
the sea many things of which they have never 
dreamed in their philosophy. We wonder at, 
and comment on their ignorance of our 
methods, and yet continue to hide our light 
under a bushel and thus, perchance drive off 
willing purchasers of our wares. 

The Paris Gil Blas says ‘“‘much is expected 
from the United States.’’ We earnestly trust 
that our inventors and manufacturers will see 
to it that the Frenchmen are not disappointed 
in their expectation ; or, worse still, disgusted 
by an exhibit trivial in matter and space occu- 
pied, that may be far exceeded by the products 
of our southern neighbor, Brazil, which is 
making strenuous efforts to be well repre- 
sented. 

Tue American production of pig-iron now 
closely approaches that of Great Britain, viz. : 
5.68 against 6.75 million long tons, the output 
of Great Britain having fallen off nearly 10 
per cent. last year, while ours made its extra- 
ordinary advance. In consumption, we, for 
the first time, surpassed Great Brituin, by the 
very handsome excess of 6.19 against. 5.41 mil- 
lion long tons, or over 14 per cent. All that is 
wanting now, perhaps,is some great European 
war or other provoking cause to start a 
change, to have our country jump to the 
front as the greatest of manufacturing coun- 
tries, not only for home consumption, but for 
the trade of the world as well. 


- a nes 


Tue Von Borreis compound locomotives, run- 
ning in Germany, are claimed to show a saving 
in consumption of fuel over the ordinary en- 
gine, varying with different services on various 
lines from 10} per cent. on freight trains be- 
tween Hanover and Minden, for three winter 
months of 1882-83, to 21 per cent. on freight run 
on the Gottingen- Hanover and Gottingen-Cas- 
sel lines for the nine months from July 1, 1883, 
to April 1, 1884. The cost of the compound 
locomotives is said by M. Von Borries to be 2.3 
per cent. greater than that of the ordinary 
locomotive. The evidence in favor of com- 
pound engines as fuel-garus seems to be in- 
creasing, but that is only one side of the ques- 
tion. 
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The Cause of the Woodstock Disaster and its 
Lesson, 


We present in this issue by far the best evi- 
dence as to the cause of the derailment at 
Woodstock which has as yet appeared, or 
which seems likely to appear, consisting as it 
does of the mute testimony of the camera, di- 
rected and reinforced by a summary of facts 
gathered for us on the spot by a skilled and 
eareful engineer. This evidence appears to 
us to make it unmistakably evident that the 
original statements of the cause of the disaster, 
a broken rail, were correct, and that the sub- 
sequent surmise that it may have been pri- 
marily due to a broken axle, was incorrect. 

The facts which may be considered 
lished are these: 

1. The rail which 


estab- 


first broke was a very 


bad one, a very unusually bad one, from 
original defects of structure. Fig. 3 hardly 
represents the two distinct parallel flaws 
which ran through the narrow web of 


the rail for a long distance and extended up 
through the head. Not one rail in a thousand, 
or perhaps twoor three thousand, which had 
managed to pass inspection and stand four or 
five years service, would show such very ex- 
tensive bad flaws. 

2. The broken axle was broken ina most un- 
usual place, in the middle. Almost invari- 
ably they break close to the wheel, when 
broken in ordinary service. Statistics of Ger- 
man axle breakages indicate that only one 
broken axle in 30 or 40 breaks in the middle, 
which American experience confirms.* 

3. There was no flaw nor sign of a flaw.in the 
broken axle. Its fracture was sharp and crys- 
stalline, as it should be if a steel axle, and 
even if an iron axle, asharp quick blow will 
produce a crystalline fracture in the most 
fibrous iron. Undoubtedly, the axle was steel. 


4. There were unquestionably a number of 
trucks derailed at or near to the same point. 
Prof. Fletcher’s testimony as to the number of 
flange-marks scattered all over the ties alone 
indicates this strongly, but brakeman Parker’s 
testimony confirms it. He was in the rear of 
the first car, near the door: 


“Near the bridge the car began bumping over the 
ties. Either Conductor Sturtevant or some of the pas- 
sengers, called out: ‘For God’s sake. what's the mat- 
ter.’ Everybody in the car got greatly exeited. I don't 
know how I got out of the door. but I was on the plat- 
form ina moment. I looked behind me on the right 
side and saw sparks flying from the wheels of the last 
ear. I think that ear left the track first. I glanced 
aheed of me and saw the ice on the river. I jumped. 
with my lantern in my hand, and slid down the bank. 
I was about 15 feet from the bridge abutment.” 


This testimony at least makes it certain that 
all the doomed cars had left the rails before 
the bridge was reached, and as the train 
would only take 15 to 25 seconds to move over 
the 500 feet to the bridge at its probable speed, 
and as brakeman Parker was fully 150 feet 
nearer the bridge than the broken axle (on the 
front truck of the rear car), and as it would 
take at least 5 or 10 seconds to go through the 
performance that he testifies to, it is highly 
improbable that his car was derailed by the 
rear car, and more probable that both were 
derailed by the same cause and near the same 
point. Moreover— 


5. While it is exceedingly common for a 
broken wheel to break a rail (and sometimes 
over a thousand in succession, as in a remark- 
able accident illustrated in the Railway Reriew 


*German experience as an average of some 8.000 
broken axles, indicates that only 15 to 17 per cent. of 
axel breakages are without any evident cause theretor 
in the axle, and only 2s to 5 per cent. of the breakages 
in the middle of the axle. Multiplying these percent- 
ages together we find that the change of an axle break- 
ing in the middie without sign of flaw, under the strains 
of regular service is only 0,16 < .04 = 0064, or one in 133 
broken axles. 
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of May 8, 1886), and while it is still more 
common for a broken axle to cause derail- 
ment, it is very unusual, and we may say 
ubheard of, for a broken axle to itself break a 
rail, except as a sequence to derailment and a 
more or less generalsmash-up. Again— 

6. The succession of dents on the ends of the 
rail (Fig. 2) can hardly have been caused in 
any other way than by 9043 successive impacts 
of wheels jumping over a broken gap, and 
breaking off successive pieces. 

Taking all these facts together the theory 
suggested by the roadmasters and other offi- 
cers of the road, that a broken Pullman axle 
on the rear car broke the rail and caused de- 
railment, hardly seems defensible. To be 
true the axle must, first, have broken in a 
most unusual place for a break in regular 
service; secondly, have broken at just the right 
spot to hit a singularly defective rail; thirdly, 
have had an unusual and unaccountable effect 
in leaving a broken rail as the first mark of its 
own breakage; and fourthly, have pulled three 
ears ahead of it off the rails almost instan- 
taneously. If we estimate the odds against 
each one of these possibilities separately and 
then make a very mild draft on the theory of 
probabilities by multiplying them together, 
we find the odds to be some millions to one 
against the broken axle theory being the true 
one. There is still the one chance, and the 
opinion of four experienced officers on the 
spot is entitled to great weight, but it is so 
directly contradicted by the facts as to indi- 
cate that the excitement of the moment, with 
perhaps an unconscious readiness to blame.a 
Pullman axle rather than a Vermont Central 
rail, has biassed their judgment. 

The true sequence of events was probably 
this: The train was running faster than sup- 
posed. Express trains which have been slowed 
up usually are, especially after an accident. 
The engine started the fracture, but it and the 
first two cars passed over in safety. Brake- 
man Parker’s car was first derailed and he had 
just time to get to the rear platform to see the 
rear car striking sparks from the same spot. 
The successive wheels struck aseries of blows, 
gradually increasing the fracture toa long one 
(Fig. 3) by breaking off successive pieces (Fig. 
2) and derailing the trucks, naturally, on the 
broken rail side (Fig. 5), the least likely side 
for a broken axle derailment, especially when 
slacking speed. At last the gap in the rail be- 
came so wide as to let the wheels drop down 
on the broken neck, making the ‘“‘ marks of a 
blow,’’ which the roadmaster alleges ‘ shows 
that the truck fell on it.’”’ Such a gap would 
give the wheelsa very severe blow, which may 
either have broken or started the break of an 
otherwise fairly sound axle (Fig. 4) or it may 
have been broken or torn loose by catching on 
the masonry or on the bridge, as the train fell 
over the side. 


‘The derailed train held fairly well to the 
ties (as shown by the marks), the rear car 
taking the most erratic course, as rear cars 
usually do, and the couplings held throughout 
until the leading derailed car dropped down 
on the floor of the bridge, setting them free. 
The inexplicable marks all along the inside of 
the outside rail, which it was suggested must 
be another effect of a broken axle, were prob- 
ably the marks of the leading derailed truck, 
which was caused to hug the rail very closely 
by the pull of the cars ahead. 


Even after entering the bridge the leading 
derailed cars were not so far astray but that 
they ran nearly 300 feet on 1t and were only 
dragged off finally by the rear car, which was 
so far out of line that only one wheel caught 
on the bridge, the front inner one, causing the 
ear to overturn and giving it a very severe 
wrench which broke the axle. The position 
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of the wreck and the positive testimony of 
the engineer makes this intrinsically probable 
result almost certain, but such result by no 
means implied that the rear car or anything 
connected with it did the original mischief, 
although it was a natural hasty inference. 

The position of the wheels of the broken 
exile certainly supports the view that it was 
broken, and one wheel torn completely free,at 
the instant of falling. Had the axle been 
wabbling around for the preceding 500 feet in 
such a remarkable way as to break a rail and 
derail four cars almost instantly the concus- 
sions would have been likely to detach it or 
strip the whole truck from under the car (a 
common and probable result) somewhere on 
the stretch before the bridge, or else to have 
left it still clinging to the truck. If broken by 
a severe blow in the act of falling, it could 
have fallen only where it did fall, nearly op- 
posite its mate. 

Thus We find that this accident,in all human 
probability, was a case of broken rail deruail- 
ment pure and simple, with orj without the 
early breakage of a single axle of the rear 
truck, as a secondary consequence of its more 
erratic movements and more violent blows. 
The leading car deviated from the rails only a 
few inches until the bridge was entered, each 
truck in succession being off more and more, 
(making the numerous scores on the ties) but 
none of them very badly off (Fig. 5.) No coup- 
ling parted except the one at the head of the 
train upto the very end, and that parted be- 
cause it was the only one between a car on the 
track and off thetrack,affording the necessary 
difference of level, after the drop on the 
bridge, for the couplings to separate with- 
out rupture. 


Every one of a score of facts points directly 
to this sequence of events and no one of them 
is inconsistent with it. 

Turn now to the engraving of the Latimer 
safety-guard, as improved by Mr. J. E. Cu1Lps, 
and we have in it and in the circumstances 
which we have been thus careful to detail the 
strongest of strong indications that every one 
of those forty lives might have been saved by 
an expenditure of $75 ten years ago—nay, of 
even $15 or $20 only for the Latimer safety- 
guard which would in the meantime have 
guarded every train that went over the bridge. 
For the first car was certainly not badly out 
of line. It would have been re-railed with 
ease before the coupling parted. It would 
then have drawn back and re-railed the second 
ear, and it the third, and it the fourth. Un- 
less the rear axle was in truth broken at once 
the whole train would have been replaced and 
proceeded in safety. Otherwise the rear car 
alone might have abutted against the post 
and either been wrecked wholly or had the 
rear truck (the only one likely to be badly out 
of line) stripped from under it and dragged in 
this condition on to the bridge, and perchance 
across it, as happened only last summer on as 
long a bridge under very similar circum- 
stances. The 8x8 guard-rails would then 
have been of some service. As it is, they 
were of none. 

The lesson of this disaster then is plain, and 
let us hope that it will sink into the minds and 
hearts of engineers, so that they will never 
forget it. Good practice spreads slowly when 
it involves expense without immediate return 
or urgent necessity, and not wholly without 
reason. But he who studies the facts of this 
and other cases and then neglects hereafter 
to avail himself of that cheap defence of rail- 
road trains, the cast iron watchman which we 
illustrate, which neither sleeps nor eats, nor 
asks for pay, but is always faithful and al- 
ways on hand, will be little short of a crim- 
inal, unless he can extract a very different 
moral from the facts from what we can. 
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Steel for Heavy Guns. 





We kave before referred to the paper with 
the above title read by Edward Bates Dorsey 
M. Am. Soc. ©. E.. before the United States 
Naval Institute, at Annapolis, on January 5, 
The views of Mr. Dorsey may be briefly sum. 
marized as follows: 


He says that gunmakers are apparently re- 
peating the mistake of civil engineers as when 
the latter having found a new, cheap and 
strong metal, temporarily brought this ma- 
terial into disrepute by using high-tensile- 
strength steel for structural purposes. The 
specifications of the U.S. Ordnance Office cal| 
for a tensile strength of not less than 100,000 
pounds per square inch and an elongation of 
not less than 12 per cent. in 6-inch specimens: 
all to be open hearth steel. Mr. Dorsey con- 
tends that without oil temper this quality of 
hard steel would not be used by the civil en- 
gineer or architect in positions where the 
stress is steady and regular when compared to 
the sudden shock of a service charge in great 
guns. Eventhe oil temper, though unques- 
tionably beneficial, can not be relied upon to 
penetrate sufficiently into hard steel to make 
a complete change of its character, or do little 
more than improve the skin. Recent failures 
in large steel guns seem to demonstrate the 
fact that the material,though oil-treated,is still 
hard steel, with its character unchanged for 
capriciousness and unreliability. Mr. Dorsey 
thus condemns hard steel as unreliable, and 
demands conelusive tests and experiments on 
this and other material. 

With commendable promptness this paper 
and the voluminous discussion called forth by 
it, has been printed in the Proceedings of the 
Naval Institute within one month of their 
presentation. The matter makes a volume of 
126 pp. and is replete with material of vital in- 
terest at present to this country. Thirty-two 
gentlemen took part in the paper and its dis- 
cussion, representing the army, the navy and 
civil engineers and manufacturers interested 
in steel production. Classifying the views pre- 
sented,we find that nineteen of the participants 
favored mild steel for heavy guns,and thus en- 
dorsed the author of the paper: four were 
non-committal and ten opposed the author's 
views; of the latter class four were naval of- 
ficers, two belonged to the army and some 
are now making steel for the government. 


Those who endorsed Mr. Dorsey were en- 
gineers of practical experience in working 
steel, and include among them Theodore N. 
Ely Superintendent of Motive Power, Penna. 
R. R.; Thomas C. Clarke, of the Union Bridge 
Co., which is now building the Poughkeepsie 
Bridge, and the Hawkesbury Bridge in New 
South Wales; Thomas F. Rowland, Vice Prest. 
Am. Soc. C. E., and the proprietor of the Conti- 
nental Works,Greenpoint, who has been largely 
engaged in the working of iron and steel by 
improved processes, and Wm. Metcalf, of 
Miller, Metcalf & Parkin, steel-makers of Pitts- 
burg, and an acknowledged authority in the 
qualities of steel and a successful maker of 
heavy guns in the late war. 


The author of the paper is to be congratula- 
ted upon having provoked by his paper such 
an extended discussion of his views, and he cer- 
tainly had the weight of numbers and practica 
experience in his favor, tor the army and navy 
officers cannot speak from personal knowledge 
of the vagaries of steel, and the civilians who 
opposed Mr. Dorsey can hardly be called dis- 
interested witnesses. The case made out by 
the author is also identical in tenor with the 
late expression of opinion in some of the most 
prominent technical journals of England and 
America; the English press espeévially con- 
demning, in the‘ strongest terms, the very 
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methods in that country which our government 
officials seem determined tocopy. 

To settle this much discussed gun question 
from a point of intimate knowledge of all the 
premises, Mr. Dorsey suggests that a commit- 
tee be appointed consisting of army and navy 
officers and civilian engineers ; Congress giving 
them ample power and means to buy for ex- 
perimental purposes the best make of guns, 
both foreign and domestic, and including cast- 
iron and cast-steel. These guns should be 
subjected to equal tests and the fire of small 
guns and machine g=ns as in actual service, 
and then finally tested to destruction, 
subjected to beth good and bad treatment. 
Then “the survival of the fittest’? and the 
general valuable experience gained would give 
us data for the type of gun toadopt. Though 
it would be better to unite the experience of 
the three professions in such a commission, 
liberal appropriations to the Ordnance officers 
aud authority to carry out such a programme 
would, perhaps, secure equally good results; 
the only requisite being that any such test of 
the comparative merit of guns and material be 
both thorough and exhaustive. 

2 ioc cast 


Street Paving in Paris. 


M. Alphand, the Paris Director of Public 
Works, according to his remarks of Dec. 9, 
before the Municipal Council of that city, is 
not in favor of stone pavement. He says of an 
experiment tried of stone on concrete that the 
result was ‘‘ an enormous hubbub in the street 
anda continual shaking of the houses’’; and 
furthermore that the pavement between the 
concrete and the carriage wheels was as if be- 
tween a hammer and an anvil, and the stone 
wore out though of very good quality. He is 
now trying to obtain a certain elasticity by 
putting a layer of sand between the concrete 
and the stone blocks. 

Of wood-paving M. Alphand says that from 
his examinations the repairs will cost less than 
estimated on streets of little traffic. Wooden 


pavements are to be substituted for stone on ~ 


all bridges, stone arches, as well as metallic 
structures. The Council is considering street- 
paving improvements tothe amount of $15,000, 
000. 
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PERSONAL. 





Wm. Mrirre, Surveyor and Civil Engineer, of 
Alpena, Mich., died at his residence in that city on 
January 23rd. 


S. C. StickNEy has been appointed Superin- 
tendent of Construction of the Minnesota & North- 
western R. R., with headquarters at St. Paul, Minn. 


W. H. Know Ton has been appointed Super- 
intendent of Construction of the Chicago, St. Paul & 
Kansas City R. R., with headquarters at St. Paul, Minn- 


A. A. Jackson, Superintendent of the Low 
Grade division of the Allegheny Valley R. R., bas re- 
signed to accepta position on the New York & New 
England R. R. Spencer B. Rumsey has been appointed 
to the position. 


Dr. F. V. Haypen, long known as director of 
the U. 8. geological and geographical survey of the 
territories, has resigned his position in the present 
U. 8. geological survey. 


Wituiam W. Witson, late City Surveyor of 
Yonkers, N. Y., and Chief Engineer of the Yonkers 
Water Works, died in that city on February 7. Mr Wil- 
son was for many years an engineer in Cuba and Mexico, 
but since 1867 he had been practicing his professon in 
Yonkers, He becamea member of the American Society 
of Civil Engineers on January 5, 1870. 


Maysor R. H. Exuiort, at Birmingham, Ala.. 
is Chief Engineer of the Memphis, Kansas City & Bir- 
mingham R. R.; A. W. Giost#R, at Tupelo, Miss,, is As- 
sistant Chief Engineer; T. 8. Newcoms, at Birming- 
ham, Ala., Joun 8. Foster, at Jasper, Ala., J. C. 
TuRBNER, at Palo., Ala., and Frank J. Ar, at Tupelo. 
Miss., are Division Engineers; JoHN SULLIVAN, ay 
Tupelo, Miss., is Superintendent of Water Supply. 
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Engineers’ Club of Philadelphia. 


Record of regniar meeting, January 2?, 1887. Presi- 
dent T. M. Cleemann in the chair; twenty-five members 
and one visitor present. 


The Secretary presented, for Mr. Conway B. Hunt,a 
paper on “ Hydraulic Dredging Machinery.” 


The paper mentiuns the early application of the prin- 
ciple of hydraulic dredging. that is, the mixing of 
dredged material with water and then removing the 
mixture by suction or otherwise; and after referring 
briefly to the Roy Stone and Bowers dredges as typical 
machines, describes in detail the Von Schmidt dredge. 
Two of these dredges are engaged on the improve- 
ment of the Potomac river at Washington. D. C., under 
the United States Government, Each is 100 feet by 50 
feet, with a semi-circular bow, around which travels a 
vertical suction pipe, 22 inches in diameter. and tele- 
seopic, At its foot is a conical hood, beneath which 
works a rotary excavating plow 8 feet in diameter. 
The suction is produced by a powerful centrifugal 
pump,run by a 200 horse-power engine. The dis- 
charge pipe is 20 inches in diameter, has rubber-hose, 
joint connections and is earried to the shore on pon- 
toons. The material was mixed with from three to ten 
times its volume of water and discharged at distances 
up to 3,500 feet from the dredge, and at from 6 to 10 feet 
above water. A year’s record shows an average of 175 
cubic yards per working hour, and 2,300 yards per day, 
foreach dredge. The work was done, by contract, at 
prices of 12.37 cents,15 cents and 15.45 cents per cubic 
yard, which includes the cost of ievees to confine the 
se mi-fluid material, drains to carry off the water, etc. 
The final estimates were specified to be taken by cross- 
sections of the completed fill after it had become 
solidified and compacted. In conclusion. it is noted 
that the devices and details of hydraulic dredging ma- 
chines are the subjects of numerous patents, and their 
most efficient combination may e long deferred. The 
large number of machines that are still in the experi- 
mental stage of development would indicate that the 
best results attainable from this class of dredges have 
not yet been accomplished. 


The Secretary presented, for Mr. W. E. Hall, a paper 
on Controlling Expansion in Locomotives. 


The mechanical combination at present used on lo- 
eccomotives for the purpose of varying the grade of ex- 
pansion,—consisting of a rack, reverse lever and catch, 
—does not admit of a sufficiently close adjustment in 
the point of cut-off, which necessitates throttling the 
steam more or less to obtain the proper working pres- 
sure. The use of higher steam pressures, when and 
where practicable, is becoming more extended, and the 
economy resulting therefrom is now unquestioned. In 
stationary engines, with the proper proportions for the 
work required, it will be noticed that, with governors 
used to throttle the steam, we obtain a reduction in the 
initial pressure and a lower grade of expansion, which 
are at once equivalent to a lower boiler pressure; while: 
with governors controlling the speed by the cut-off the 
maximuun boiler pressure is utilized and the steam ex- 
panded to the best advantage. The same holds good 
with locomotives; when the cut-off cannot be properly 
adjusted by the reverse lever, the throttle is brought 
into play, by which the initial pressure is reduced with 
a consequent reduction in economic performance. 


Mr. E. 8. Hutchinson described the Anderson Process 
of Water Purification on a Large Seale, as given by the 
inventor and as in use in several European cities, (des- 
cribed in full in this journal). 

The Secretary had announced, in the notices for this 
meeting, that he had received from the New York 
Chamber of Commerce, a few pamphlets upon the har- 
bor of New York, with circulars inviting discussion of 
the proposed government work on the harbor, and that 
they would be mailed on application, to such members 
as are specially interest+d in river and harbor im- 
provements, or desire to examine the documents with 
a view to possible discussion of the special questions 
involved in New York harbor. 

In compliance with the request embodied in the cir- 
cular, Prof. L. M. Haupt entered upon a discussion of 
the subject. 

He said, with reference to the jetty plan proposed by 
the Board of U.8. Engineers, that he had previously 
given his comments in his papers entitled “ Harbor 
Studies,” which are now published in Vol V. No. 4, of 
the Proceedings of the Club. There were a few stute- 
ments, however, in the circular issued by the Chamber 
of Commerce to which he desired to cal) attention.since 
he believed that the plan proposed in said pamphlet was 
based upon a misconception of the intensity of the 
forces opera'ing at the vutlet of the East channel. 

In describing the forces available for the purpose of 
maintaining a channel! by tidal currents, the author of 
the paper has divided them into two principal groups. 
One, composed of the waters passing through the Nar- 

rows; the other, of those from Raritan bay and its ad- 
jacent drainage areas. The report then adds: “ Both 
of these forces pass scaward between Sandy Hook and 
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Coney Island, being divided by the Dry Romer shoals, 
and it is estimated that the quantities of flood tide 
waters are almost identical on either side of the shoal, 
while the ebb tide waters are from ten to fifteen per 
eent. stronger over the east bank and through the 
channels north than through the channels on the south 
side of the shoal. It is probable that none of the waters 
that pass through the Narrows on the cbb tide ever flow 
south of this shoal, except at the seaward end of the 
bar, and under special conditions, such as high fresh- 
ets, or the backing up of the waters by unusual winds. 


If this statement were true, Sandy Hook would soon 
be cut down to a short spit,and the main ship channel, 
instead of having over 67 feet in depth, would become 
subordinate to the East channel. Moreover, were 
there no considerable stream of water flowing south of 
the west end of the East channel, there could be no 
cause for the well-defined valley extending into Sandy 
Hook bay. The form of the bottom is such as to con- 
tradict most emphatically this statement. There ean 
be no doubt but that a large portion of the discharge 
passing through the Narrows impinges upon the New 
Jersey shore of Sandy Hook bay, is then reflected along 
the west side of the Hook, and thence deflected to the 
eastward through the mainchanne}!. Atthe mouth of 
the East channel there isa barat least two miles in 
length between the 30 feet curves, and having, accord 
ing to the latest surveys, a least depth of 19.5 feet, re- 
quiring the removal of ever 4,600,000 cubic yards. To re- 
move this, there isa surface resultant of considerable 
power operating in the direction of the ebb tide, but 
which, according to Prof, Mitchell, does not extend to 
a depth of 12 feet, and consequently can have no ma- 
terial effect upon the bottom. At Gedney’s channel, on 
the contrary, the baris but three-fourths of a mile in 
length, with a least depth of 23.3 feet, and containing 
Oniy 760,000 cubic yards, whilst the resultant scouring 
forces extend to below 30 feet, at a point just insideiof 

he entrance. All the reports agree in stating that the 
idal foreesinthis channel exceed those of any other 
ocality. Hence it is believed that notwithstanding the 
desirability of improving the shorter route via the 
East channel, the cost and difficulties of such an under- 
taking by tidal scour, would be so great as probably to 
render it impracticable, whilst the conditions at the 
head of Gedney’s channel are exceptionally favorable 
for such an improvement. 

The limited resources cf engineers, having charge of 
works of this description, is shown by the following 
extract from a report made upon one of the most im- 
portant ports of entry in the Gulf: * Deeper water on 
the bar is needed, and the question to be considered is 
how that deep water can be obtained. The methods are 
two: (1) by dredging alone; (2) by using tidal scour 
between jetties, aided, if necessary, by dredging. As to 
the first method, it has already been tried unsuccess- 
fully, ete.” 

From this statement it appears that the element cf 
deflection of surface currents by means of floating de- 
flectors for the purpose of producing bottom scours. 
does not appear to have entered into the problem; and 
yet it is believed to be a more important and potent 
factor thar any hitherto considered. It was believed 
by the speaker that a combination of this principle of 
vertical deflection, with an increase in the prism of 
discharge through any given section, by properly ar- 
ranged lateral wings, would secure the desired depth 
with a comparatively small expenditure of time and 
money. 

Copies of old charts of the vicinity of Sandy Hook, 
were also exhibited, extending back over 150 years, and 
showing a minimum depth on the bar of 3.5 fathoms. as 
wellasthe phenomenally deep basin at the western 
end of Gedney’s channel, to which allusion has been 
made in the “Studies” recently submitted. 

Prof. Haupt also submitted results of tests of the 
Tensile Strength of Canvas, for the Reference Book. 

HowaRkDp MuRpPRY, 
Secretary and Treasurer. 
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Engineers’ Club of St, Louis, 


Meeting of February 2, 1887. 
Chas. H. Ledlie and Edw. 
elected members. 

Mr. J. A. Seddon read a paper on “Efficiency of 
Cable Roads, its variation with length of cable 
and other elements of the construction.’’ Mr. Sed- 
don called attention to the lack of reliable data on 
the subject, and the difficulty of ascertaining results 
reached by roads now in operation. Mr. Seddon 
gave some results of recent tests on the St. Louis 
cable road, but stated that the trials were not yet 
complete. The paper was discussed by Messrs. 
Johnson, Nipher, Adams, Bruner and Bryan. Prof. 
Nipher exhibited a piece of apparatus he had de 
vised, for determining losses in the magnetic fields of 
dynamos. 


Arthur J. Frith, 
K. Woodward were 
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Iowa Society of Civil Engineers, 


This society held its annual meeting at Des Moines 
on February 3; WM. StTiGH, President pro-tem. The 
following officers were elected for 1887: President, 
Wm. Sricn, of Burlington; Vice-President, M. 
TscuirGt, of Dubuque; Secretary, F. A. MACDONALD, 
of Cedar Rapids; Treasurer, A. W. SWAULTZ, of 
Cedar Rapids; Executive Committee, CONRAD EIM- 
RECK, of Keokuk, and W. W. YounG, of Manchester. 

Owing to the small number present this regular 
meeting was ordered adjourned, to be continued at 
the same place on April 13. In the evening, City 
Engineer TSCHIRGI read an interesting paper on 
municipal engineering, outlining the duties and 
sketching out improved methods of conducting 
work of this character. 

- I 


Canadian Land Surveyors. 

The Second Annual Meeting of the Association of 
Provincial Land Surveyors of Ontario, Canada, will 
be held March 1 and 2 in the Parliament Build- 
ings, Toronto, Ont. Committees on Land Survey- 
ing, Drainage, Engineering, Instruments, Legisla- 
tion and Publication will report. James McAree 
will read a paper on “ Solar Azimuths;” F. F. Mil- 
ler a paper on “ Electric Lighting of Small Towns,” 
and ‘“‘ The Monte Provincial Drainage Scheme”’ will 
be discussed: Willis Chipman will read a paper 
on the ‘‘Assessment of Benefits in Drainage 
Surveys; Prof. Galbraith on ‘‘Trussed Beams;”’ 
Elihu Stewart on ‘“‘ Crown Surveys; M. J. Butler 
on ‘“* Highway Bridges;’’ H. De Q. Sewall on “ Min- 
ing in Port Arthur District ;’? and Wm. Ogilvie on 
‘‘ Micrometer Measurement of Distances.’”’ New 
officers well be elected ; there will be an exhibition 
of Instruments ;and the Annual Dinner will be dis- 
cussed in Committee of the whole at the Walker 
House on the Evening of March 2, Willis Chip- 
man, Secretary, may be addressed for further par- 
ticulars, at Brockville, Ont. 


-— a ~ 
American Institute of Mining Engineers. 


I.—The programme of the Forty-Seventh Meeting, at 
Seranton, Pa., is as follows, as announced by circular of 
Feb. 3, 1887: 

Turespay, Feb. 15.—Opening session, at 8.15 P. M., in 
the new rooms of the Young Men’s Christian Associ- 
ation, to be followed by an informal reception tendered 
by the citizens of Seranton. Members and Associates 
are earnestly requested to attend the opening session and 
reception, 

Wepnespbay, Feb. 16.—At 9.15 a. M., visit to the blast- 
furnaces, Bessemer works, iron and steel rolling mills, 
pumping station, machine shop, foundry, ete., of the 
Lackawanna Iron & Coal Co. At 2.30 P. M., carriage- 
drive through the city of Scranton, affording view of the 
Moses Taylor Hospital, and other objects of interest, 
Ats Pp. M., session in the Y. M.C. A. Rooms. 

Tuurspay, Feb. 17.—At 9.15 A. M., excursion by 
earringes to the new Pine Brook breaker of the Lacka- 
wanna Iron & Coal Co., and subsequent visit to the 
shops of the Dickson Manufacturing Co. At 2.30 P, M. 
and 8 P. M., sessions in the Y. M. C. A. Rooms. 

Fripay, Feb. 18.—Excursion over the Delaware, Lack- 
awanna & Western Railroad, giving view of the Lacka- 
wanna Valley, and visits to important coal-mines. At 
4P.M.,sessionin the Y. M.C. A. Rooms. Subscription 
dinner in the evening at the Wyoming House. 

II.-- The following papers have thus far been an- 
nounced: 

The Animikie Rocks and their Vein-Phenomena, as 
shown at the Duncan Mine, Lake Superior, by W. M. 
Courtis, Detroit, Mich. 

Concentration and Smelling at Tombstone, Arizona, by 
John A. Church, Tarrytown, N. Y. 

Experiments in Matting Sulphides, by E. Gybbon 8pils- 
bury, New York. 

Magnesium Carbonate as a Non-Couductor of Heat, by 
E. Luttgen, Ambler, Pa. 

Notes on the Saving of Sulphur and Ammonia from 
Gas, by W. H. Adams, New York. 

Rail-Sections, by W. F. Mattes, Scranton, Pa. 

The Bessemer Department of Jones & Laughilins, 
Limited, by P. Barnes, Pittsburg. Pa. 

General Account of the Iron-Ores used in the Chatta- 
nooga District, by H. 8. Fleming, Dayton, Tenn. 

Comparison of some Southern Cokes and Iron- Ores, by 
A. 8. MeCreath, Harrisburg, Pa., and E. V. D'Invilliers, 
Philadelphia, Pa. 

Apperatus for Volumetric Determinations with Potassic 
Permanganate, by Clemens Jones, Hokendauqua, Pa. 

The Microscopic Structure of Steel Rails, by F. Lynwood 
Garrison, Philadelphia, Pa, 
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Distribution and Proportions of American Blast-Fur- 
naces, by John Birkinbine, Philadelphia, Pa., (carried 
over from the 8t. Louis meeting). 

Geology and Mining of the Northern Anthracite Coal 
Field of Pennsylvania, by Frank A. Hill, Philadelphia, 
Pa. 

Contributions are also expected from various quar- 
ters, and a discussion will probably be held, on the 
subject of the metallurgical use of fuel-gas produced 
from anthracite, particularly fine coal, coal-dust, and 
“culm.” 

Several of the above papers will be sent to members 
and associates in pamphlet form before the meeting, 
and it is recommended that those who attend the 
meeting should bring with them their copies of such 
papers for reference in case of discussion. 

III. —-Convenient trains for Scrantonleave New York 
by the Delaware, Lackawanna & Western Railroad at 
9 A. M.and 1 P. M.; and Philadelphia by the Pennsylvania 
Railroad (Belvidere Division) at 8.20 a. M. and 12 o’clock 
noon. 

Communications on the subject of the meeting, (ex- 
cept notices of papers offered), should be sent to E. 8. 
Morrat, Chairman of the Lacal Committee, Scranton, 


Pa, R. W. Raymonp, 
Secretary. 
rR 
The Best Safe-Guard against Woodstock 
Disasters. 


The awful disaster of last week lends a painful 
interest to the cheap protection for the ends of 
bridges, which we illustrate herewith, on whose 
proven efficacy we have commented elsewhere. 
Judging from the results of past experience it is a 
most moderate estimate that the chance of saving 
most of the forty or fifty lives lost at Woodstock, 
would have been at least nineteen out of twenty had 
this safe guard, or even either half of it, been on 
the bridge. , 

For the complete bridge safety-guard really con- 
sists of two quite distinct parts, either of which 
alone is efficient, but both together much more so. 
The Latimer re-railing safety-guard proper consists 
only of the cast-iron plates shown in the engraving, 
just opposite to and between the ends of the bridge 
trusses, with the two rails coming toa point in the 
middle of the track. The heavy 16x16 inch posts, 
with the flaring wooden guard-rails connected 
therewith, are an additional and separate safe- 
guard. Both the Latimer guard and the posts are 
used separately on many roads, and with great ad- 
dition to safety. The combination which we illus_ 


trate is the design of Mr. J. E. CHILDs, General 
Manager and Chief Engineer of the New York, 
Ontario & Western Railway, on which road it is now 
standard, and it was being rapidly applied to all the 
bridges before the recent appalling disaster, which 
we may be sure will not delay its future use. It is 
we believe, the most perfect protection for the ends 
of bridges which has yet been devised, if not the 
most perfect which can be devised, since it provides 
very completely for putting the wheels back upon 
the rails if they are anywhere within the possibility 
of control, i. e., between the rails on either side; or 
if not, for breaking the coupling and probably 
ditching or smashing up the derailed car on the solid 
bank, before it has reached the bridge. 

The re-railing device proper consists merely of 
four inclined planes of cast-iron, two inside and two 
outside of the main rails, and firmly bolted together, 
as shown, although the strain thrown upon them is 
not very severe, as by the time the wheels reach 
them they are under control. The outside planes are 
flush with the top of the rail for the rear half or 
third of their length, and the wheel rides up them 
on its flange; thus making the outside wheel of 
much the larger diameter for the moment, so that it 
will tend of itself to roll back upon the track. 

The inside plane positively insures this. It begins 
just before the crotch of the rails get so narrow that 
there is not room in it for the entire thickness of a 
derailed wheel. It then has a very quick rise, so as 
to lift the wheel at once to a position where the 
tread can work over on to the rail, but after this has 
once been insured the wheel is left to roll on its 
tread on the rail and not on its flange, so that the 
inside plane is at no point within about 1 inches of 
the top of the rail. 

In this way the wheels are put back on the track 
very gently and certainly. In one instance, about a 
year ago, on the New York, Pennsylvania & Ohio 
Railroad, a derailed car which had been running on 
the ties fora long distance (if we recall correctly, 


- calamities. There can be little doubt that 
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nearly half a mile,) was put back upon the rails 
without any one knowing it had been off until the 
marks were discovered on the ties. 

But the defect of the Latimer safety-guard, with 
out further adjunct, is that if the wheels are slewed 
out of place by more than half the gauge, so that 
they will not catch properly on the oak block at the 
point, the safety-guard does no good, and in fact may 
rather do harm (although we have never heard of an 
instance in which it-did) by forcing the wheels stil] 
further out of place. For this contingency, as also 
as a measure of security in case the cars are entirely 
beyond control or are about to become so, the heavy 
posts and flaring guard-rails are provided. These posts 
are placed directly in line with the bridge trusses, 
or about 14 feet apart in the clear, and are heavy 
16x16 inches oak sticks, set 8 feet in the bank and 
projecting 4 feet above it. If the inside wheels are 
anywhere within the rail except snug up against it, 
these flaring guard-rails will catch them and bring 
them up to a position to catch on the central guard 
rail points, being carefully spaced so as to just do so 
with certainty, it being obviously desirable to bring 
the wheels back as gradually as possible. 

Should the inner wheels be snug against the rail, 
the wheels will still be likely to graze and rebound 
from the side of the heavy post, and the car body 
likewise. And, finally, should the car be so far out 
of place as to be entirely uncontrollable, it will 
strike forcibly against the post, break the coupling, 
leave the head of the train an excellent chance for 
safe re-railment, and propably be so checked and 
broken up that none of the wreck will reach or pass 
the abutment, thus affording the imperilled lives in 
the rear of the train a fair chance of escape as ex- 
perience has shown, except for the danger of fire. 
We are unable to see what more or better can be 
done than this, in the way of protection at bridges, 
at any cost whatever. 

But a glance at the engraving herewith will show 
that this device is not costly. Without having the 
exact figures at hand, its cost may be liberally esti- 
mated as follows: 


500 Ibs. cast-iron in re-railing blocks, at 14s cts. $ 7.50 


1172 = i M. in posts and guard rails beyond 
ridge. 
315 ft. B. M. in extra lengths of ties. 

1487 ft. B. M., (say 1,500 ft.) at $30.00..........-.-0005 45.00 
26 auard-rail bolts, SAY... -......esceeecesccesccees 4.00 
30 ft. old rail, worth to aur saylict.perlb. 6.00 
Labor in placing and sundries, say..... Piseutte 7.50 
Total cost for one end of bridge.-............-- $70.00 


While the cost will vary with locality between 
$120 and $160 or more per bridge, it is in any case 
small. Estimating the average life of the entire de- 
vice at ten years, (it being subject to no wear) the 
total cost per year per bridge for interest and de- 
preciation would be $20 to #25, which is only one- 
tenth of one per cent. on the very low capital valua- 
tion of $20,000 to $25,000 on the property imperilled. 
An accident saved once in a thousand years would 
eer that, or one accident a year at a thousand 


To consider the question as one of dollars and 
cents only, however, is of course improper. Hu- 
manit; emands that reasonable expenditure at 
least should be incurred merely to add to the se- 
curity of life, and by taking Ohio as the average of 
the United States we may see how moderate is the 
necessary expenditure from this point of view. 

There is in Ohio a fraction less than one bridge or 
trestle for wee nee miles, Supposing every bridge 
and trestle to rotected a Thy safety devices, 
the first cost would be somewhat less than $100 per 
mile, or say $700,000 for the State, and the interest 
and maintenance somewhat less than $15 per 
mile, or say $100,000 for the State. As an average of 
four years there aire yearly in Ohio: 
1s de-railments due to broken bridges. 

60 a “defects of track. 

372 “ all causes. 

858 accidents to trains due to all causes, (with several 
times more minor de-railments. doing little or po 
—_ which are not deemed important enough to 
report). 

Allowing that every derailment which occurred 
within one quarter of a mile of such a safety rd 
would be benefitted thereby, one-fifth of the derail- 
ments or seventy-five per year would so_ benefit, 
which would be one derailment for every sixty-two 
bridges in the State, making the cost of the protec- 
tion in derailment 9930. In contrast with this it 
need only be said that the total payments for loss 
and damage to persons and ES rty, amounts to 
some $420 per accident, which far om measures all 
the direct and indirect losses from accidents without 
including the cost of such exceptional calamities as 
Ashtabula or Woodstock, with their a ung 

ese 
re-railing safety-guards were in use throughout the 
country, they would save as much as y cost in 
— aes leaving the greater security to life a 
net gain, 


“ oo 


Guard Against Woodstock Disasters. Improved Latimer Re-railing Bridge Safety-Guard. Standard of the New York, Ontario & Western Railway, J. E. Childs, General Manager and Engineer, 
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CONSTRUCTION NEWS. 


Water. 


Tue Hyatt FItesr is to be put in to pump the water 
supply of Bucyrus, O. 


BENNET, NeB.— A vote will be taken on the 17th inst. 
for the issue of $8,000 for the construction of a system of 
water-works. Address D. R. Frye, village clerk. 

WasHInoton, D. C.—Estimates for $175,000 for the com- 
pletion of the water-works tunnel have been reported 
to the House. 


GraFTon, Mass.—At the meeting held on Monday to 
ratify the contract made between the Hassanimisco 
Water Co, and the town, the vote resulted in 280 a favor 
of the contract and 209 against it. 


LANCASTER, Pa.—The water committee reeommends 
the removal of the water-works to a point on the Cones- 
toga river above the city and the paper mills, where an 
uncontaminated supply can be obtained. 

WaTER-WORKS IN NEBRASKA.—A senate bill has been 
introduced to amend the laws relating to cities of the 
second-class and to villages in regard to the construe- 
tion and maintenance of water-works. 

HoLpEeN, Mo.—Atthe election held last week on the 
proposition of J. A, Quigley & Co., of St. Louis, to put 
in water-works, the result of the vote was 496 to 40in 
favor ofthe acceptance ofthe proposition, Work will 
be commenced this season. 


DaVENPORT, Ia.—The water supply system includes a 
reservoir with a capacity of 5,000,000 gallons, 27 miles of 
mains and 261 hydrants, eight of which are private, The 
normal pressure at the hydrants is 60 pounds per square 
inch, which can be increased to 100 or 125 pounds for fire 
pressure. 


DoBBs FErRky, N. y.—The authorities have contracted 
with the Pocanticuo Water-Works Co., of Tarrytown, N. 
Y., to constuct the water-works. The supply will be 
drawn from the Pocantico river and the works are to be 
completed by June. 


YaRMouTH, Mg.—The Pumgustuk Water Co., which 
has been organized to supply the town with water, has 
applied to the State Legislature foracharter. The in- 
corporators are L. L. Shaw, C. H. Weston, J. Y. Hodsdon, 
J.H. Humphrey and E. Dudley Freeman, of Yarmouth, 
and George W. Hammond, of Boston, Mass. 


LowELL, Mass.—During the month of January, the 
amount of water pumped into the low service reservoir 
Wa8S 169,678,990 gallons, and the average daily consump- 
tion was 5,473,516 gallons. The amount pumped into 
the high service reservoir was 1,733,424 gallons, and the 
average daily consumption was 55.916 gallons. 

ARTESIAN WELL.—The artesian well which Daniel 
Dull, of New York City, is putting down at the Ponce 
de Leon hotel, St. Augustine, Fla, has now reached a 
depth of 1,110 feet, and flows at the rate of 7,000 gallons 
aminute,. The columnof water is afoot in diameter, 
and rises to the height of about 4 feet. There isa pres- 
sure of 20 pounds to the square inch. 


DRAINAGE IN ILLINoIs.—The Kaskasia River Drain- 
age Co. has been incorporated by George W. Brown, 
James M. Whitman, and others, of Vandalia, Ill, to 
drain and reclaim the’ bottom lands onthe Kaskasia 
river. The first operations will be between Cowden 
and Carlyle, a distance of about 50 miles, where over 
70,000 acres of good land are now valueless. 


Baton Rouce, La.—A proposition to establish water- 
works has been made by E, W. Bendrath, of New York 
City. He proposes to establish the works if the city 
will pay $50 each per annum for not less than 60 hy- 
drants for20 years. The orphan asylums to be supplied 
free of cost. Work to be commenced within 60 days of 
the signing of the contract and to be completed in 
eight months. At the end of 20 years the city to have 
the free use of 60 hydrants for fire purposes. The 
council has the matter under consideration. 


SeweERace.—At Pittsburg, Pe., the report in favor of 
the construction of the Two-Mile and the Negley’s run 
sewers has been adopted.—At West Bay City, Mich., 
$150,000 have been voted for sewers aad city improve- 
ments.—At Newark, N. J., there is considerable agita- 
tion over the sewerage question.——At Vicksburg, 
Miss., there is a strong feeling in favor of the new 
sewerage system.—At Winona, Minn., a sewerage svs- 
tem is to be established at a cost of $100,000, including a 
pumping station, 


CoLtumsus, O.—The water-works trustees have re- 
ported to the council that an additional water supply is 
needed, that the existing works must be extended and 
that a high service system should be established. They 
recommend that the council bring the matter the 
legislature as soon as possible, as parts of the city have 
now avery inadequate fire protection. The additions 
and improvements will include new pumping ma- 
chinery of 15,000,000 gallons daily capacity, a new high 

ervice pumping engine of 7,500,000 gallons daily cap- 
city, boilers, mains, reservoir, building, ete. The 
estimated cost is $434,526, 
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BRooxiyn, N. Ya_A bill has been sent to the State 
Legislature to auth6rige the condemning of land for 
the right of way for the new conduit. At Buiseley’s 
pond the pumping power will be increased by an en- 
gine of 6,000,000 gallons daily capacity. 


CARLYLE, ILu.—It is stated by the St. Louis Water 
Light & Power Co. that arrangements have been com- 
pleted for the erection of the works, that men will be 
put on a@ soon as the weather permits and that the 
works will be in operation in about five months. Some 
of the pipe, manufactured by the Shickle, Harrison & 
Howard Iron Co., has been delivered. The water will 
be pumped from the Kaskasia river by an engine of 42 
H. . The works are estimated to cost $30,000, 


Burra.o, N. Y.—Plans are being discussed for an in- 
creased water supply, the consumpti: n having lately 
reached 54,000,000 gallons per day at times, while the 
pumping (apacity is 55,000,000 gallons per day. Evogi- 
neer Knapp has submitted plans, which include two 
new pumping engines, the enlargement of the Bird 
island pier well and the removal of bulkheads from the 
tunnel. The city has 218 miles of mains, and 2,185 
hydrants, 


Woopnury, N. J.—The works were tested recently, 
with satisfactory results. The water is drawn from 
Mantua creek, and runs by gravity to the settling reser- 
voir. There are two reservoirs with capacities of 
1,000,000 gallons, and 75,000 gallons respectively; the 
pumping machinery consists of a Gordon & Maxwell 
duplex, compound, condensing engine of 1,000,000 gal- 
lons daily capacity. There are 67 hydrants. At the test, 
two \-inch streams were thrown to a height of 70 feet 
by gravity pressure; direct pressure is available for 
fire protection. 

Bap Water at Micutaan City, IND —The water sup- 
ply, which has long been complained of as only fit for 
the most common purposes, is reported tu be geting 
fouler and more contaminated; the smell pervading 
houses or factories whenever a faucet is opened, The 
water coming from the pipes is full of small dead 
fishes, some badly decomposed. The water cannot be 
used for baths or closets and there is a general demand 
for some remedy. The officials have been considering 
the question of new works with a wholesome supply of 
water for nearly a year and the council will now take 
immediate steps in this direction. 


MontTrReAL, CANADA.—It is proposed to connect the 
mains withthe upper level reservoir; a 12-inch main 
will be laid to bring the pressure into the heart of the 
city. The cost of such a main with a tachments should 
not exceed $14,000 per mile, and the city could lay 17 
miles of pipe and secure a better service for the same 
amount now expended in maintaining six flre engines, 
This mileage would give protection to every high 
building. The pumping engine at the MeTavish street 
reservoir willbe replaced by alarger one, so that no 
present enlargement of the high level reservoir will be 
necessary, 


Newakk, N, J.~Mr. John R. Bartlett has made another 
proposition to supply water. Having acquired land 
for reservoirs, ete., he proposes to construct works 
and to deliver water into the city reservoirs, to the 
amount of 60,000,000 gallons per day, for $36.50 per mil- 
lion gallons, and to begin delivery within two years 
from the date of contract. In his communication, Mr. 
Bartlett stated that it costs New York about $98.60 per 
million gallons, including interest and repairs, and 
Boston about $60. Hoboken pays a private company 
75, Bayonne and East Newark pay Jersey City $100 per 
million, end Belleville pays Newark $90. 


Syracuss, N. Y.—The arguments for and against the 
proposed supply from the Salmon river are still being 
actively discussed. A claim has been filed in the office 
of the clerk of Lewis county for the right to build a 
reservoir on Salmon river to supply the city; the dam 
willbe builtin the town of Redfield and the reservoir 
will extend three miles to Osceola, it will be about hulf 
a mile wide. The estimated cost ia $2,000,000, It has been 
stated that the bringing of the water, which is very soft, 
to the eity, will save the building of about 10,000 or 12,000 
cisterns at a cost of from $10 to $200 each; and with an 
expense for maintenance of say $1 per annum; the 
public are asked to compute this and seeif the river 
supply will not be the most economical plan, besides 
heing of benefit to the boilers,in use in the city. 


CHATTANOOGA, TENN.—A Pennsylvania company has 
bougbt out the old water company, whose plant was built 
by the government when the army occupied the city, 
and by the New Mountain company. The company 
tunneled into Lookout mountain, two miles from the 
city and 600 feet above the low ground. They tapped an 
underground creek that furnishes pure cold water and 
piped it tothe city. The old company has a large reser- 
voir with a capacity of 3,000,000 gal'ons which is pumped 
from the river. On February ist the main from the 
mountain was connec :ed with the main from the res- 
ervoir and the reservoir filled with the pure water. In 
the lower levels of the city a stream can be thrown toa 
height of 200 feet by gravity from the new supply. 
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DRAINAGE IN Massacnusetts.—Eleven members of 
the Joint Committee on Drainage of the Massachusetts 
Legislature have been inspecting the drainage system 
at the Chicago Stock-Yaras, at Pullman, Iil., and other 
places. The inspection is to enable them to deal with 
questions on drainage and sewerage coming before 
them, the whole question of drainage in Massachusetts 
being under the control of the State. 


New Water Compantres.—Long Island Water-Works 
Co.; capital stock, $25,000; Horace C. Baldwin, Flushing, 
L. I. To build the works at Babylon. 

Wilkins Water Co., Williamsburg, Pa.: Treasurer, 
John Moore, Pittsburg, Pa. 

Ohio River Water-Works Co., Covington, Ky.; to sup- 
ply Cincinnati, O., and Covington. Ky. 

Farmville Water Co., Farmville, Va.; President, A. R. 
Venable, Jr.; capital stock , $25,000. 
Springfield Water-Works Co., 

capital stock, $10,000, 

A water-works company is to be organized at Weep- 
ing Water, Neb. 


Springfleld, N. Y.; 


Monrcriarr, N. J.—The vote on water supply resulted 
in a majority of 459in favor, Work will be commenced 
v ry shortly and is to be completed by October ist. The 
cost is estimated by Mr. Bartlett as follows: Land for 
wells, $1,600; excavating wells, $1,600; pump, boiler and 
building, $5,000; about two miles of 8-inch pipe, lead, 
excavating, handling, ete., at $1.25 per foot, $13,000; 
reservoir, $6,000; land for the same, $3,000; about twenty 
miles of service mains, with hydrants, laying, ete., 
100,000 feet at 80 cents per foot, $80,000, amounting in all 
to $110,200. The rental of the hydrants is to be $40 per 
annum. The township, according to contract, will have 
the right to purchase the works at any time within 
three years at cost, with 6 per cent. interest on the in- 
vestment, 

Since this, Messrs, Turner, Clark & Rawson, of Boston, 
have renewed their bid, which they claim is more ad- 
vantageous than that of Mr. Bartlett. For the sum of 
$4,964 they would give Montclair, as per the proposition 
a'ready submitted, nearly 24 miles of pipe and 180 
hydrants, as follows: 


SOU rs OE GIGI is «cn ncn sins 5 dns cckvec cece $2,980 
80 additionat hydrants at $24,.80.............65 ees 1,984 
OE cake cntscdsacavebexesiant teense $4,964 


The Township Committee will consider the matter. 
The Town Counsel has been directed to draw up the 
water contract. 


New Water-Works.—Ottawa, Ont. New pumping 
machinery willbe put in, the extension of the system 
having increased to such an extent as to reduce the fire 
pressure and put an undue strain on the pumping ma- 
chinery..—-Ypsilanti, Mich. An investigation has been 
made andan abundant supply of pure water found; 
water-works will probably be established.—Bar Har- 
bor, Me. The petition for new works was heard re- 
ecently.——Tampa, Fla. A proposition to build water- 


works has been made by G. R. Mugge; estimated cost . 


$40,000; 20,000 feet of 6-inch pipe will be needed and will 
probably be obtained from a southern manufacturer. 
——Burlington, Ia. The Council has had under consid- 
eration an ordinance to transfer the water-works prop- 
erty to the new company.— Newark, N.J. A committee 
of seven has been appointed to investigate the question 
of water supply.——Parsons, Kan. The works will be ex- 
tended and an additional supply obtained.—Al- 
lentown, Pa. It is proposed to issue $50,000 in bonds 
for improving the water supply system. Indepen- 
dence, Mo, The works have been sold to W, E.Winner, 
of Kansas City, and will be enlarged and extended.—— 
Fulton, N. Y. The town proposes to buy the works 
from the water company.——Augusta, Ga. A proposi- 
tion to putin a complete system of water works has 
been made by the National Water-Works Construction 
Co., of Dayton,O., the works to be operated at 3 per cent. 
on the amount to be invested, about $4,500 per year. 

Malden, Mass. A petition will be sent to the Legisla- 
ture to authorize the issue of $50,000 or $100,000 addi- 
tional water bonds.—Salt Lake City,Utah. The city will 
spend $75,000 in improving the water system.—Rock- 
port. Me. Nearly 300 tons of 10-inch and 6-inch pipe 
has been delivered for works to supply Rockport and 
Camden: work will be commenced early in the spring. 
——Windsor Locks, Conn.——It is proposed to obtaina 
water supply from Thompsonville.—Sing Sing, N. Y- 
A petition will be sent to the Legislature for authority 
to take the Croton water supply.—Dalton, Ga. The 
survey has been completed and the works will be con- 
stracted shortly.—Fredonia, Kan. The town has voted 
against putting in water-works.—Danville, Va. A new 
reservoir is to be built.——Milwaukee, Wis. The con- 
tractors for the new intake for the works,Messrs. Bauer 
Bros., are preparing to begin work.—Farmville, Va. 
Water will be brought from springs five miles from the 
town; the supply is 175,000 gallons per day, and the fall 
to the town 120 feet; the works will be built this year. 

The following places are diseussing water-works: 
Oswego, Kan.: Bridgeport, Pa.; Fairfleld, Me.; Albert 
Lea, Minn.; Perry, N. Y.; and Wahoo, Weeping Water, 
Red Cloud, North Platte and O’Neil, Neb. 
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Fitcnspurc, Mass.—The Water Commissioners hay® 
issued their report for the year ending November 30, 
1886; being the fourteenth annual report. During the 
year 7,355 feet of 4 and 6-inch cast-iron mains have 
been laid, making a total of 177,007 feet; eight hydrants 
have been set for the city and two for private parties, 
making totals of 212 and 33 respectively; taps, 174, tctal 
1,999; service pipes, 11,722 feet; total, 131,593 feet, of 
which the city owns 80,238 feet, and the water takers 
51,355 feet. The total length of cement mains, low ser- 
vice, is 41,544 feet; high service, 49,804;total length of 
icon mains, low service, 59,011; high service, 26,639 feet: 
20,975 feet of cement pipe have been replaced with iron: 
cost of repairs on 17.32 miles of cement mains, $3,116; 
no repairs were necessary on the 16.2 miles of cast-iron 
mains. The Commissioners recommend that the work 
of substituting iron for cement mains be carried out as 
fast as practicable, and recommend also that the coun. 
2il take action promptly as lower prices can be obtained 
for pipe now than later in the season. 

The works were built in 1871-1872, and are owned by 
the city; the supply is drawn from two storage reser- 
voirs on Scott and Fallulah brooks, and is supplied by 
gravity. The population is 16,000, of which 11,800 are 
supplied; the total consumption for the year was 365,- 
000,000 gallons, and the average daily consumption 
1,000,000 gallons. The distribution mains are of cast- 
iron and cement lined wrought-iron, from 4 to 16 
inches in diameter ; total length, 33.52 miles; small dis- 
tribution pipes, less than 4 inches, 1.64 miles; range of 
pressure at City Hall, for day and night; high service, 
155 to 160; low service 78 to 80. The service pipes are of 
cast-iron and cement lined wrought-iron, from \%-inch 
to 6 inches in diameter; extensions, 117.22 feet, total 
24.92 miles; meters added, 96, total, 453 (domestic 394’ 
manufactories,59), the city owns 82, and individuals 371; 
total motors and elevators,17, Total rainfall for the 
year, 44.98 inches, Total cost of works to date $594,046.54 


Fauu River, Mass.—Thne Watuppa Water Board has 
presented its report for 1886 to the City Council, being 
its thirteenth annual report. The engines and boilers 
are in good condition; the Worthington and Davidson 
engines have performed nearly all the work during the 
yeur,the Boston engine having been run occasionally to 
ensure its good working order. The total amount of 
water pumped during the year was 585,270,956 gallons; 
daily average, 1,603,482 gallons; amount pumped per 
pound of coal, 282.1 gallons, (eight gallons more than in 
1885); average head, 185.73 feet. For several years past 
the Water Board has recommended the construction of 
a reservoir onthe hill near the engine house, but the 
recommendation was not carried out owing tothe great 
cost of such an addition to the works, As an alterna- 
tive the erection of tanks was recommended and at the 
beginning of the past year the Council appropriated 
$15,000 for one tank: the site selected was on Townsend 
hill, the highest point within the city limits. Proposals 
were received from several boiler manufacturers and 
the contract was awarded to the lowest bidder, the 
Cunningham Iron Works Co., of Boston; the foundation 
was prepared by the Department. The tank was com- 
pleted to the satisfaction of the Board, and the immi- 
nent danger to the water supply of the city in case of 
accident at the pumping station is averted to a consid- 
erable extent. It is recommended that other tanks be 
erected. The tank is 73 feet in diameter and 37 feet in 
height; its capacity is 1,161,448 gallons. The bottom is 
of ‘s-inch iron, with an angle iron 4'x4'%x%-inch at 
the edge; the first course of 12 feetis of ,4-inch iron, the 
next 12 feet of %-inch and the third course, 13 feet, of 
Ys-inch iron. Connections with the 12-inch main are 
made by one 12-inch and one 8-inch pipe. The cost was 
as follows:—Land for site, $1,118.80; foundation, $1,- 
127.90; tank contract, $12,100; bank wall, grading, etc. 
$650.31. The necessity of keeping « spare engine in 
steam is now obviated. 

During the } ear 5,027 feet of 6, 8 and 10-inch pipe have 
been laid; the total length of pipe is now 310,427 feet, 
from 6 to 24 inches in diameter; hydrants set, 7, total. 
606 ; gates on street mains, 10, total, 612; watering posts, 
2, total, 43. The meter system is gaining in favor; there 
are now in use 2,725 meters, au increase of 156 over 1885; 
they vary in size from *%-inch to 4 inches. The follow- 
ing are the meters used:—Worthington, 12; Rall & 
Fitts (piston), 100; Desper, 259: Gem, 385 ; Union (rotary), 
524; Crown, 1,439; attached to elevators, 6; total, 2,725. 
The low service stand-pipe has had an addition of 
8 feet 3 inches built on to allow the water to rise to the 
same level as in the high service stand-pipe and the 
tank, 305 feet above tide. The cost per foot tor pipe 
from 6 to 10 inches in diameter was from 55 cents to 
$1.27; and the total cost per foot for pipe, labor, joints, 
hydrants, ete., from $1.19 to $1.73. The total rainfall for 
the year, at the pumping station, was 50.93 inches. 

The works were built in 1874 and are owned by the 
city; the supply is drawn from Watuppa lake, and is 
pumped to stand pipes and tank; the total pumping 
capacity is 13,000,000 gallons per day. The distribution 
pipe is of cast-iron, from 6 to 24 inches in diamgter: and 
the service pipe is of lead, from ‘s-inch to 2 inches in 
diameter. The population is 59,026, with 50,900 con- 

umers. 
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Faut or a STAND-Pree.—The stand-pipe of the water- 
works of Shelbyville, Ill, was wrecked recently by 
the fall of a mass of ice that had formed inside it. The 


city will be supplied by direct pumping for the 
present. 
CrnctmnnaTI, O.—In 1872 the city purchased the 


Markley farm fora reservoir site, but has never made 
use of it. Col. Moore,the superintendent of the water- 
works, states that increased reservoir capacity is 
needed and that the reservoir should be erected at 
onee. The pumping station should also be moved to 
another site, it being at present below the point where 
the Miami river empties into the Ohio river. The 
Miami river water is not 80 good as that from the Ohio, 
as it flows through malarial lands and receives the 
sewage from East Walnut Hills. The present daily 
capacity is 32,000,000 gallons, and the maximum con- 
sumption of any one day during last summer was 42,- 
000,000 gallons; besides this the water requires from 
three to seven days settling, but for want of reservoir 
capacity, the supply is pumped direct. In 1882 the 
cost of a reservoir of 100,000,000 gallons capacity was 
estimated at $6,000,000, itis said it can now be built for 
$5,000,000, A syndicate has been formed to build works 
in Newport, Ky., to supply Cincinnati, There is also a 
project to obtain a supply from driven wells. 


NewsuxaG, N. Y.—The result of the election of the tax- 
payers was as follows: For filtering, 150; against, 273; 
majoritv against, 123. The proposal was to filter by the 
Hyatt process, as mentioned in ENGINEERING NEws last 
week (p. 98). Following is an analysis made by Pro- 
fessor Chandler: 


From Hydrant. From Lake. 


Appearance :— 

ae : Light vellow, Light yellow, 
Water filtered............-. cloudy. cloudy. 
Water shaken up......... kdathe yellow. LAghs yellow, 
Taste None. None. 
sin cas puedh yy acces cesses oe None. None, 





Grains in one U. 8. gallon of 231 cubic inches :— 


Chlorine in chlorides, ....-- 0.3096 0.3096 
Equiv. to sodium chioride., 0.5109 0.5109 
Phosphates.....--....+seeeee Present. Present. 
Nitrites..-..++++- tet tteeeeeees Present. Traces, 
Nitrogen in nitrates and 
nitrites,...--.--see-eeeee 0.0636 0.0594 
Free ammonia........-..... 0.0117 0.0163 
Albumenoid ammonia..... 0.0233 0.0391 
Hardness equivalent to carbonate of lime:— 
Before boiling...-....-+.++++ 2.9159 2.9159 
After boiling «-.-...-.-++++. 2.6752 2.6752 
Water filtered :— 
Organicand volatile matter 0.6066 0.8514 
Mineral matter,,........-..- 3.8839 3.9073 
Total Solids.........-..-054+ 4.4905 4.7587 
Water shaken up:— 
Organicand volatile matter 1.1081 1.0497 
Mineral matter.-.-..... +++ 4.0587 4.1406 
Total GORGES. + 00.60 ccccves- ce 5.1668 5.1903 


Railroads, Bridges and Canals, 


The Central Bridge Co., of Cincinnat!, O., has been 
incorporated by ex-Governor Hoadly, and others, to 
build a bridge acress the Ohio river to connect Cincin- 
nati and Newport. 


Little Rock, Mississippi & Texas R. R.—This road 
including the Warreu branch hasbeen sold to Jay 
Gould: Messrs. Brown & Rose, his attorneys, bidding 
it in at $1,800,000, 


The Arthur Kill Bridge——Owners or masters of 
vessels navigating the Arthur Kill, to the number of 
218, have petitioned Congress against the amended 
bridge bill authorizing a side, or shore, draw, They 
want the original plan with a double draw and two 200 
feet openings. They say the shore draw will interfere 
with navigation by reason of strong currents, adverse 
winds and drifting ice. 


New Bridges.—At Troy, N. Y., new bridges are to be 
built on Second street and Spring avenue; City En- 
gineer Fuller reports the present bridges much de- 
eayed.——-The Shenandoah Valley R. R. Co. will build 
an iron bridge across the Potomac river, five Pratt 
truss spans of 166 feet.——An iron drawbridge is to be 
built across the Oostanaula river at Rome, Ga., by D. B. 
Hamilton, J. W. Rounsaville, and others.—Pittsburg, 
Ci :cinnati & St. Louis R. R. Co. will put a double track 
bridge over the Ohio river at Steubensville, O., to re- 
place the present single track bridge.-—The St. Louis, 
Iron Mountain & Southern R. R. Co. is building a new 
iron bridge aeross the Black river, near Poplar Bluff, 
Mo.——Another eflort is being made at Philadelphia, 
Pa., to seeure the construction of a bridge across the 
Schuylkill at Walnut street.——Lieut. Col. O. M. Poe, 
U.8. Engineers, has reported on the proposed Sault Ste. 
Marie railroad bridge that in consequence of the im- 
mense traffic through the canal, the draw should habi- 
tually stand open and only be closed for the passage of 
trains.——A new bridge is to be built across Lake St. 
Croix at Stillwater, Minn.—The Crookston & South- 
western R. R. Co. will build a bridge over the Red River 
of the North, in Polk county, Mina.——At St. Peter, 
Minn., a pontoon bridge and a double track iron bridge 
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will be erected.——The National Transit Co., of Sinne- 
mahoning, Pa., will build a suspension bridge over 
First Fork river.——At Des Moines, Ia., a bridge will be 
built over the Coon river.——City Engineer Rundlett, of 
St. Paul, Minn., estimates the cost of the up-town 
bridge at $50,000.—-At Roseville, O., a bridge will be 
built by the County Commissioners. 


Railroad Companies.—Pittsburg, Chicago & Missouri 
River R. R. Co.; Allen C, Knapp, W. M. Dearmond, and 
others, of Chicago; capital stock, $2,000,000,——Crooks- 
ton & Southwestern R. R. Co.; Crookston, Minn. ; Alex, 
McKinnon, Delos Jacobus, and others; capital stock, 
$2,000,000.——-Canton, Burlington & Northern R. R. Co.; 
Canton, Dak.; capital stock, $800,000,——St. Louis, 
Wichita, Hays City & Southwestern R. R. Co.; Topeka, 
Kan.; capital stock, $2,000,000,— Current River R. R. 
Co.; Jefferson City, Mo.; 170 miles.——New Albany & 
Eastern R. R. Co.; from Watson onthe Ohio & Mis- 
sissippi R. R. to the Kentucky & Indiana bridge; John 
McLeod, 8. A. Culbertson, and others; capital stock, 
$150,000.-—Concordia & Southern R. R. Co.; 250 miles; 
A. L. Williams, Topeka, Kan., and others; capital 
stock, $2,500,000. Chicago, Jefferson City & Girard 
R. R. Co. ; 325 miles ; Geo. C. Howard, Girard, Kan., and 
others ; capital stock, $1,000,000.-—-Chicago, Oquawka & 
Kansas City R. R. Co.; capital stock, $12,000,000.— 
Peoria & Joliet R. R. Co.; J. M. Grant, and others, of 
Springfield, Ill.; capital stock, $2,000,000.—— Worcester & 
Hudson R, R. Co.; 18 miles; John Gilman, Worcester, 
Mass.——Emporia, Winfleld & Fort Seott R. R. Co.; 375 
miles ; capital stock, $5,000,000.—— Texarkana & Dainger- 
fleld R, R. Co.; J. A. Baker, Houston, Tex.; office at 
Texarkana, Ark.; capital stock, $1,000,000,.—Jeanner- 
ette & Abbeville R. R. Co.; 30 miles; F. M. Welch, 
Jeannerette, La.; capital stock, $250,000. 





The Morganza Levee.—On January 2th, Governor 
McEnery, of Louisiana, with a party of State engineers. 
went to Morganza to inspect the new levee just com- 
pleted at that point, and to transfer the same to the 
parish authorities. The Morganza or Grand levee has 
been many times built and then washed away. It was 
destroyed in 1874, and no efforts were made to rebuild 
it until 1884, when the State rebuilt it. It stood about 
three weeks and was then swept away again. This 
year the State appropriated $40,000 to rebuild it, and the 
Mississippi River Commission set apart from the Con- 
gressional appropriation a like amount for the same 
purpose. The contract was given to the lessee of the 
State penitentiary convicts at 25 cents a cubie yard, all 
lower bids being rejected, and werk was begun on 
October 13. The length of the levee is 9,256 feet by 
heights running from 5 to 25 feet. A complete inspec- 
tion was made and the work was pronounced accept- 
able both by Capt. Kingman, U. 8. A., representing the 
River Commission, and Chief Engineer Richardson for 
the State. It was then turned over to the authorities 
of the parish of Pointe Coupee, who promised to protect 
it by a guard of thirty watchmen and fifty convict 
laborers, 


New Railroads and.Extensions.—Missouri Pacific 
R. R. The project for an extension to Denver is 
being considered, the Denver Memphis & Atlantic 
R, R. will form part of the line, and $2,000,000, 
has been offered for the Denver, Texas & Gulf R. R. 
to Pueblo, Col.—International R. R. The entire 
road through Maine will be under contract shortly.—— 
Canastots Northern R. R. Thisroad will have a route 
to Watertown, N. Y., over a line tobe built by a Water- 
town syndicate between that place and Camden.— 
Georgia Southern Florida R. R. Work is to be com- 
menced on this line from Macon,Ga.,to Florida,and $15,- 
000 in bonds will be issued on every mile constructed.— 
Gulf Colorado & Santa Fe R, R. An extension is pro- 
jected from Ballinger, Tex., to Las Vegas, N. M., about 
500 miles.——Cairo, Vincennes & Chicago R.R. It is pro- 
posed to build a line on the abandoned route of the 
Wabash Valley R. R.—Denver & Rio Grande R. R. 
A bill is pending authorizing the granting of right of 
way through the Fort Crawford military reservation, in 
Colorado; a branch will be built from Montrose to Ra- 
moua.— Lehigh Valley R. R. The Hazleton & Free- 
land branch will be extended to White Haven, Pa.—— 
Jacksonville, Tampa & Key West R.R. A branch will 
be built to De Land. Fla.—St. Louis Cable & Western 
R. R. A suburban extension is to be built.—A rail- 
road is projected from Palatine Bridge to Pasco lake, 
N. Y., a distance of 3€ miles; estimated cost $30,000 per 
mile.—A railroad is to be built from Bryant’s Pond to 
Rumford Falls, Me., a distance of 16 miles.—A rail- 
road is to be built from Three Rivers to Lake St. John 
Canada, which will be shorter than the Quebee & Lake 
St, John R, R. 


Proposals Open. 


Rock Work.—Heavy rock work to be sublet on the 
Minnesota & Northwestern R. R. Shepard, Winston & 
Co., National German American Bunk building, St. 
Paul, Minn. 


Light House and Bridge.—Appropriations, $3,000 
and $5,000. Park Superintendent, Philadelphia, Pa. 
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Masonry.—Coping and masonry. 
Newport, Ky. February 15. 


County Clerk, 

Electric Wires.—Furnishing and laying 50,000 feet of 
Waring cable and 396,000 feet of wire of various sizes. 
The Fire Department, 157-159 E. 67th street, New York 
City. February 16. 


Hose.—15,000 feet of 2's-inch Peerless Manufacturing 
Co,’s (P) brand and 15,000 feet of 2-ineh Maltese Cross ; 
seamless fabric, 4-ply rubber hose with standard coup- 
lings; separate bids. The Fire Department, (as above) 
February 16. 


Fire Apparatus.—One second size La France and 
one second size Clapp & Jones steam fire engine; one 
Hayes turntable hook & ladder truck; separate bids. 
‘lhe Fire Department, (as above). February 16. 


City Work.—Regulating and grading, retaining wall 
and sewer. Department of Public Works, 31 Chambers 
street, New York City. February 17. 

Laying Water Mains.—Also furnish tapping cocks 
and hydrant waste cocks. Department of Public Works. 
(as above), February 17. 

Street Improvement. 
February 17. 


Steam Pump.-—Portable 6-inch centri ugal steam 
pump, with all boiler and other fittings; mounted on 
truck. The Water Board, Boston, Mass. February 17. 


Water Pipe.—A wrought-iron water pipe on Chest 
nut Hillavenue bridge. The Water Board, (as above) 
February 17. 

Fog Signa! House, Ete.—On Narragansett Bay, R. I. 
Lieut. John Millis, U. 8. Light House Engineer (Third 
District), Tompkinsville, N. ¥. February 19. 


Work on State House.—Galvanized iron ceiling, fire 
proofing floors, steam heating, ete. J. Crawford Neil- 
80n, architect, Columbia, 8.C. february 21. 


Dredging.—In Boston harbor; 44,000 cubic yards. 
Lieut. Col. G. L. Gillespie, U.8. Engineer Office, Post 
Office Building, Boston, Mass. February 25. 


Water-Works.—Supply from wells, 10 miles of pipe. 
City Council, Salem, O. March 1. 


Lighting.—Electric light plant, two 120 feet towers, 
with four 2,000-candle power are lights each, and two 
pole lights of same power. Electric light plant for 200 
incandescent lights of 32-candle power each. In con- 
nection with either of the above systems a plant for 150 
incandescent lights of 16-candle power each. Gas plant 
with 200 lights of 32-candle power, and 150 lights of 16- 
candle power. Board of Park Commissioners, Market 
building, Detroit, Mich. March 1. 


Warehouse.—An examining warehouse at Ottawa. 
A. Gobeil, Secretary, Department of Public Works, 
Ottawa, Canada. March 1. 

Building.—Freestone, terra-cotta, brick, iron, paint- 
ing, glazing, ete., for addition to the Insane Asylum, 
Longview, O. Architect, Gustav W, Drach, 227 Main 
street, Cincinnati. Board of Commissioners of Hamil- 
ton county, Cincinnati,O. March 2. 


Town Clerk, Bellevue, Ky, 


City Lighting.—(1) Electricity, from 125 to 176 lamps: 
(2) Electricity and gas, from 30 to 50 electric lamps: (3) 
Electricity, gas and oil, not less than 30 electric lamps: 
(4) Incandescent system and combined incandescent 
and are system. John F. Summerfield, Clerk of the 
Police Board, Mobile, Ala. March 14. 


Contracting. 


Iron.—It is reported that the New Jersey Steel & Iron 
Co.has been awarded a $100,000 contract for ir@m work to 
be used on the works of the Panama canal. 


Bridge Substructure.—The contract for the sub- 
structure ofthe Franklin avenue bridge at Minneapolis 
Minn., has been awarded to the Minnesota Stone Co. 
of Minneapolis, at the following prices: masonry native 
blue limestone, $9 per cubic yard; Mankato limestone 
$10.75 ; granite $30:rip rap $2: concrete, $8.50. Excavation ; 
dry earth, $1; wet earth, $8; dry rock, $2.50; wet rock, $10. 
The total estimated cost is about $53,000. 


Dredging.—The following proposals were opened 
February 5th by Lieut. Wm. M. Black, U. 8. En- 
gineer Office, Jacksonville, Fia,: Harbor at Cedar Keys; 
8. N. Kimball, 47.5 cents. Rittenhouse Moore, Mobile, 
Ala., 59 cents.—Harbor at Tampa; 8. N. Kimbail, dred- 
ging,45 cents ;rock excavation, $6.95.Rittenhouse Moore, 
59 cents, $7.49. 


Street Cleaning in New York.—The report of Com- 
missioner James 8. Coleman for the quarter ending 
December 3ist, shows the following record of work 
done: 


Oct. 3,630 miles swept, 100,851 loads collected. 
ae 106,910 “* > 
Dec.15038 “ “ 158,361 “ _ 


The cost of doing this was, for O-tober, $90,574.46 ; for 
November, $87,018.61, and for December, $106,444.30; total, 
$284,037.87. The December record includer 36,855 loads 
of snow dumped into the river. 
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Ties.—Messrs. Leathem & Smith, of Leathemville, 
Minn., have # contract from Chicago parties for 50,000 
raiiroad ties. 


Laying Water-Pipe.—At Pittsburg, Pa., the contract 
for laying 8,000 feet of pipe has been awarded to Eugene 
Seanlon, 


Water Pipe and Valves.—At Minneapolis, Minn.,the 
Water Board has approved the contracts with Dennis 
Long & Co., of Louisville, Ky., for cast-iron pipe, and 
with R. D. Wood & Co., of Philadelphia, Pa., for valves, 
ete. 


Car Heating.—The New York State Legislature has 
instructed the Railroad Commission to investigate and 
report upon means for heating and lighting railroad 
cars with safety; tbe report to be made at as early a 
date as possible, 


Rack Railroad.—A scheme is on foot to build a .ack 
railroad up Mount Greylock, Mass.; it will be similar 
to the Mount Washington R. R. and the Green Moun- 
tain R. R. 


Louisville City Contracts.—At Louisville. Ky., the 
bids mentioned in ENGINEERING News last week (p. 99) 
were received on Saturday but were not opened owing 
to the sickness of the mayor. Weare promi:ed a copy 
of the letting sheet as soon as it is made out 


New York Arcade R. R.—Judge Van Brunt, of the 
Supreme Court, has handed down a decision in the 
suitof John Jacob Astor against the Arcade R. R. Co. 
This decision practically frees the company from op- 
position and the officers state that contracts for exca- 
vating the tunnel and constructing the road will be 
given out shortly. 


Levee Work.—The following proposals have been 
received by the Board of State Engineers, New Orleans, 
La.; Reid extension; Thomas O'Malley, 19.75 cents per 
eubie yard; E. E, Smith, 22 cents; John McGinty, 24.25 
cents; John B. Reid, 30 cents. 

Promised Land: Martin Head, 11% cents; J. J. 
Frawley, 11.98 cents ; Thomas O'Malley, 12% cents; R. M. 
White, 139 cents; John Steffen, 14 cents; Wm. Dowling, 
14 cents. 


Street Work.—At St. Paul, Minn., the follewing con- 
tracts for street grading have been awarded: James 
Kavanaugh, $15,790; Charles F. Huefner, $19,000; E. C, 
Bowen, $3,670; Thomas Dailey, $11,747; F. Beyer, $6,- 
385.60; McArthur Bros., $11,800: P. H, Thornton, $3,700. 

At Berkeley, Cal., $50,000 bonds are to be issued for 
street improvements. 

At Chicago, IIl., a large amount of granite paving has 
been authorized for the business part of the city. 


Masonry.—The following proposals have been re- 
ceived at the office of the Supervising Architect, Wash- 
ington, D.C. for stone and brick work on the court- 
house building at Keokuk, Ia.: Steel & Fletcher, (Keo- 
kuk limestone) $10,975; Larkworthy & Menke (Bedford), 
$11,653; James Cameron,(Keokuk limestone, $11,950) and 
$12,450, (Bedford) $12,750; Rice & Bassett (Bedford), $12 - 
985; McCarthy & Corbett (Bedford), $17,329; John Moore 
( Bedford), $21,296. 


Boilers. —The following proposals have been received 
at Cleveland, O., for the construction of six boilers for 
the water-works: Variety Iron Works, Cleveland, O., 
$1,875 each; Attings for the six boilers, $4,550. J. C. 
McNeal & Co., Akron, O., $2,050, $5,000. Cleveland Steam 
Boiler Works, Cleveland, O., $2,147, $5,538.28. Phoenix 
Iron Woaeks, Meadville, Pa., $2,216, no bid. Geo. Worth- 
ington, Cleveland, O., $2,306.50, $6,666. The contract was 
awarded tothe Variety Iron Works. 


Street Improvement.—At Cincinnati,O.,the following 
proposals were opened on Monday by the Board of 
Public Affairs for grading. granite, etc., on Freeman 
avenue; from Seventh street to Central avenue and 
from Fifth to Seventh street; Folz. Ashman & Co,,$148,- 
295, $36,702.27. C. N. Danenhower, $159,733.27, $39,389.65. 
A Dater. $160,314.01, $39,612.90. Hayes & O’Brien, $166,716.- 
70, $40,236.30. Wm. Scully, $177,224.45, $43,797.75. F. Kirch- 
ner & Co., no bid, $41,705.10. All the bidders were local 
firms. 


Wyckoff Water Pipe.—The Wyckoff Pipe Co., of 
Williamsport, Pa., manufacturers of the Wyckoff patent 
wooden water pipe, has sold during the past month 
16 car loads of pipe,from 2 inches to 18 inches iameter, 
besides a large number of small lots to coal mines, 
rai:road companies and other parties, for water supply, 
Among the customers were the H.C. Frick Coke Co.,the 
Consolidated Coal Co., the Fall Brook Coal Co., and the 
Washington Power Co. 


Water Bonds.—At Sterling, Kan., the water-works 
bonds have been sold to W. O. Cole & Co., of Chicago, 
Il. 

At Covington, Ky., the following bids have been re- 
ceived for the $50,000 bonds for the construction of 
water-works: Covington City National Bank, $51,500; 
German National Bank, $51,453; Western German Na- 
tional Bank, of Cincinnati, $51,200; German National 
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Bank, of Cincinnati, $50,282: Kuhn & Son, of Cincinnati, 
$50,520.40. The bonds were sold to the City National 
Bank. 


Ferry Boat.—The following proposals have been re- 
ceived for the construction of aferry boat forthe East 
Boston Ferry Co.: Robert Crosby & Son, (hull), $18,800; 
William McKie & Co.,(bull),$19,360. Smith & Townsend, 
(hull), $21,124. Atlantic Iron Works, (machinery), 
$24,650. New England Shipbuilding Co., Bath, Me., 
(hull and machinery), $46,500; (hull), $24,500. John 
Manson Brooks, (hull and machinery), $47,362.50; 
(hull), $23,437. The contract for the hull was awarded 
to Robert Crosby & Son, of East Boston; and for the 
machinery to the Atlantic Iron Works, of East Boston. 

The hull will be 148 feet in length; 33 feet beam; 
breadth over guards. 57 feet. The engine will be an in- 
clined condensing engine with cylinder 40 inches by 
108 inches. Steam steering gear will be fitted. 


Railroad Contracts.—The Kentucky Contract Co. 
has been awarded the contract tor the construction and 
equipment of the Hodgenville & Elizabethtown R, R. 
work to be commenced in 30 days and vompleted 
within the year. Major Thomas H. Hays will have 
ehargeof construction. The only other proposal for 
construction was from the Louisville & Nashville R. R. 
Co. 

On the York Beach R. R.,to York, Me., the York river 
bridge is being built under the supervision of R. R. 
Morgan, of Concordville; piles are being driven. The 
bridge across York harbor will be built under tbe 
charge of Levi Baird, of Kittery. 

At Austin, Tex., contracts have been let for the con- 
struction ot the Seely, Rockhart & San Marcos R. R., 
from Seely to Bastrop. 

Messrs.Shepbard, Winston & Co. have the contract for 
grading 50 miles of the Chicago & Freeport division of 
the Minnesota & Northwestern R. R 


Street Lighting.—The following proposals have been 
received for gas and electric lighting at Lancaster, Pa.: 
P. B. Shaw, Edison incandescent light, 30-candle power, 
$30 ‘per lamp per annum; 20 candle-power light for 
public offices, $650 per annum; are light of 2,000 candle- 
power on the American Electric Co. system, 30 cents 
per light per night. United States Electric Light Co., 
Philadelphia, Pa.; 2,000 candle-power are lamps on 
posts at street corners, 36.5 cents per lamp per night; if 
suspended over the middle of the streets, 40.5 cents. 
Pennsy!vania Globe & Gas Light Co., proposes to fur- 
nish street lamps not reached by the olectric light with 
gas light at $25 per lamp perannum. Sun Vapor Light 
& Stove Co., Canton, O., 14 candle- power light at $21.90 
perlamp perannum, Lancaster Gas Light & Fuel Co., 
gas for public buildings at $1.75 per 1,000 cubic feet, for 
street lighting at $28 per lamp per annum. The city 
now uses 161 of the company’s lamps, and if this num- 
ber is increased to 200, the prica will be $26 per lamp; 
lamps and posts to cost the city $18 each. 


Water-W orks.—The following proposals have been 
received at Marion, O., forthe construction and oper- 
ation of works for fire protection and domestic use: 
Samuel P. Bullock & Co., New York City; 105 hydrants, 
$3,500 per annum; additional hydrants, $25 each. Amer- 
ican Water-Works & Guarantee Co., Muncie, Ind., 100 
hydrants, $3,500; additional hydrants, $40. A. L. John- 
son & Co., Muncie, Ind.; 100 hydrants, $3,500; additional 
hydrants, $30. Moffett, Hodgkins & Clark, Watertown, 
N. Y., 8 miles of pipe and 96 hydrants, $3,456; 10 miles of 
pipe and 120 hydrants, $3,750; additional hydrants, $23.33, 
Turner, Clark & Rawson, Boston, Mass.; 100 hydrants, 
$3,800, additional hydrants, $30. Holly Manufacturing 
Co., Lockport, N. Y.: 100 hydrants, $3,800; additional 
hydrants, $25. H. M. Dole & Co., Columbus, 0.; 100 
hydrants, $4,200. The contract has not yet been awarded. 
The system will consist of ten miles of cast-iron pipe, 
100 hydrants: two pumping engines with a daily ca- 
pacity of 1,500,000 gallons each; two boilers, 5 feet by 
16 feet; pump house, valves, ete. 

The following bids have been received at Elgin, IIl., 
for theconstruction of water works; Inman Brothers, 
$185,000; E. Shanly,$186,000 without pipe, or $191,000 com- 
plete; Holly Manufacturing Co., Lockport, N. Y., $192,- 

000, or $199,157 on their own plan for direct pressure. 
Other bids were received but a complete list has not 
been furnished. The cost is limited to $190,000. 

The contract for the construction of water-works at 
Emporium, Kan., has been awarded to the Holly Manu- 
facturing Co., of Lockport, N. Y., for $162,000 for the 
works complete. 

The National Water-Works Co., of Dayton, O., has a 
contract for the construction of water-works at Spar- 
tanburg, 8. C.,and will commence work shortly. Gen- 
eral Manager, M. M. Moore. 

Messrs. Moffett, Hodgkins & Clark, of Watertown, 
N. Y., have been granted a franchise for the erection of 
water-works and laying mains at Babylon, L. 1. ‘rune 
franchise is to run for 20 years, and work will be com- 
menced early this season. There will be 24 fire 
hydrants. At present the supply for fire purposes is 
drawn from large fire wells built in different sections 
of the town. 
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French Railroad Jubilee Exhibition—Mr. J. w. 
Weston, of Chicago, the Commissioner General for the 
United States, reports that work is being prosecuted 
vigorously and that everything wi'l be ready for the 
opening in May. There will be a large palace, in 
which will be found appliances of every kind connected 
with railroad construction and operation. A belt line 
will be constructed in such a way as to admit of a dis. 
play of various features of railroad work; grades, cuts, 
fills, tunnels, bridges, etc., illustrating the methods 
adopted in different countries. Upon this line will be 
run English, American, French, Austrian and Russian 
trains built in the several countries. 


Railroad Surveys.—Saint Louis & San Francisco R. 
R. Surveys are being made for a line from Kansas 
City, Mo.. to Little Rock, Ark.—'Tennessee Midland R. 
R. The entire route is now under survey.— Ohio & 
Northwestern R. R. The engineers have completed 
the survey and profileas far as Buena Vista.—(Chi- 
cago, Burlington & Quincy R. R. A survey is being 
made for the extension from Bogard Mount to Kansas 
City.—Lake Erie & Western R. R. Surveys are being 
made for the extension to Peoria, Ill.—Louisville, St. 
Louis & Texas R. R. Surveys are being made under 
Engineer Cornwall forthe line down the Ohio valley 
from Louisville to Henderson, Ky.—A railroad survey 
is being made from Murphysboro, IIl., to Thebes. 


Bridge.—Proposals were received from the following 
firms for the construction of an iron bridge over the 
river at Kalamazoo, Mich.: Massillon Bridge Co., Mas- 
sillon, O.: Mount Vernon Bridge Co., Mount Vernon 
O.; Columbia Bridge Co., Dayton, O.: Wrought Iron 
Bridge Co., Canton, O.: King Iron Bridge and Manu- 
facturing Co., Cleveland, O.; Smith Bridge Co.,, Toledo, 
U.; Columbus Bridge Co., Columbus,0. ; Iron Substrue- 
ture Co., Columbus, O.; Pittsburg Bridge Co., Pitts- 
burg, Pa.; Penn Bridge Co., Beaver Falls, Pa.: P. E. 
Lane, Chicago, Ill; F. Weinhagen, Milwaukee, Wis. 
The bids were based on the manufacturers’ specifica- 
tions and averaged between $4,000 and $6,000. There 
were five bids for the substructure, one of which was 
for masonry at $4.80 per cubic yard. The bridge will 
have two spans of 100 feet each. 


A Great Tunnel.—The Atlantic & Pacific Railroad 
Tunnel Co. has ratified a contract made recently with 
Thomas Vernon, of England, for the completion of the 
tunnel for a standard gauge railroad. Work was com- 
menced on the tunnel, as a mining enterprise, seven 
years ago, and its availability for railroad purposes be- 
eame apparent. The tunnel starts into the main range 
60 miles west of Denver, Col., at the base of Movnt 
Kelso, and will pass under Gray’s Peak, 4,400 feet below 
the summit. It will be 25,000 feet long and will cut 
through veins of gold and silver ore. The contract 
calls for the completion of the tunnel ready for traffic 
by June, 1890. President, Mark M. Pomeroy, Denver, 
Col.; Secretary, A. 8. Whitaker, Denver, Col, The com- 
pany will issue $2,000,000 first mortgage bonds running 10 
years ats per cent. interest; the English contractors 
taking the bonds in payment. 


Sewers.—At Nashville, Tenn., the contract for a new 
sewer has been awarded to Ryan & Shea. 

At Minneapolis, Minn., the contract for the Nelson 
street sewer has been awarded to Shabel & Currie for 
$6,000. The following proposals have been received for 
completing the stone work for the North Minneapolis 
sewer tunnel: Thomas Daly, footing, $3 per cubic yard; 
rubble, $2.25; paving, $2.25; concrete, $3.25. Patrick 
Ryan, $3, $1.70, $3.10, $1.30. Trainor Bros., $3.25, $1.60, 
$2.20, $1.25. John Patterson, $2.50, $1.75, no bid, $1. 
Thielen & Linehan, $1.25, $1.47, $2.45, $1.47. The contract 
was awarded to Thielen & Linehan. 

At Evanston, Ill., new sewers are to be built; the work 
will be commenced in June. 

At Clyde, N. Y., a culvert is to be built under the canal 
to drain Kelloge’s pond. 


Bridges.—The following proposals have been received 
at Madison, Ia,, for the construction of two bridges to 
span the east and west forks of Indian Kentucky creek: 
(a) 120 feet span, (b) 160 feet span; bids per lineal foot: 
Queen City Bridge Co., Cincinnati, 0.; (a) $15.80, $16.30 
$17.80; (b) $21, $22, $23. Loomas Bridge Co., Cincinnati, 
O.; (a) $20; (b) $24.90, $26.50. Columbia Bridge 
Co., Dayton, O.; (a) $20.50, $20.75; (b) $26.25. P. E. 
Lane, Chicago, Ill.: (a) $21.40; (b) $25.75. Champion 
Bridge Co., Wilmington, O.; $21.40, $21.75; (b)$27. 
Morse Bridge Co., Youngstown, O. ; (a) $22.25; (b) $27.50. 
Smith Bridge Co., Toledo, O.; (a) $22.40; (b) $26.55. 
Buckeye Bridge Co., Cleveland, O.; (a): $22.65; (b) $28. 
Penn Bridge Co., Beaver Falis, Pa.; (a) $22.85: (b)$27.90. 
Pittsburg Bridge Co., Pittsburg, Pa.; (a) $23; (0) $27.65. 
Columbus Bridge Co., Columbus, O.; (a) $23; (b) $27.75 ° 
King Iron Bridge & Manufacturing Co., Cleveland. 0.; 
(a) $23.60; (b) $29.50. Massillon Bridge Co., Massillon, 0.; 
(a) $27.15, $22.90; (b) $27.10, $28. The contract was 
awarded to the Queen City Bridge Co., at (g) $17.80, and 
(b) $23. Both are skew bridges, roadway 16 feet wide. 
capacity of 100 pounds per square foot besides their ow2 
weight, factor of safety of four, 
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